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Abstracts of papers read at the plenary sessions
B IO L O G IC A L  R E SE A R C H  IN  T H E  IN S T IT U T E  FO R  PL A N T  
B R E E D IN G  AN D  G R O W IN G  A T SO PR O N H O R PÂ C S
K . S edlm ayr
IN ST IT U T E  FOR PLA NT B R E E D IN G  AND GROW ING , SOPRONHORPÂCS
An accoun t is g iven  of th e  resea rch  w ork  carried  on in  th e  In s ti tu te , including a  n u m b er o f 
physiological, g en e tica l an d  m ethodological problem s of p la n t  breeding.
The ex p erim en ts  conducted  by  A. K ovács show  th e  tru e  role o f th e  cu ticu la r e x c re tio n  iu  
th e  resistance of v a rio u s  sugar b eet v a rie tie s  ag a in st th e  Cercospora leaf-spot.
Selective fe rtiliz a tio n  in m angel a n d  sugar b eet is s tu d ied  by  L. Magassy  who h as found  
th e  occurrence of m o st d ifferen t cases o f se lec tiv ity  w ith in  th e  species Beta vulgaris.
Márta Csa po d y  and  the  a u th o r h av e  show n th a t  th e  role o f tem p e ra tu re  an d  ligh t 
inducing  gen era tiv e  developm ent in  Beta vulgaris is fa r m ore com plicated  th a n  f ir s t  believed  on 
th e  basis of L y s s e n k o ’s theo ry  of phasic developm ent.
F ina lly , th e  a u th o r  is engaged in  th e  s tu d y  of th e  physio logy and  m orphology of po lyp lo id  
b ee ts  ; in  his view , te trap lo id y  furnishes m erely  th e  s ta r tin g  m ate ria l for fu rth e r b reed ing  w ork, 
he  expects econom ically  prom ising re su lts  in  th e  f ir s t  line from  v iable trip lo id  h y b rid  va rie tie s . 
W h en  producing su ch  hybrids, how ever, th e  b reeder is still con fron ted  w ith  m an y  d iff icu lt 
prob lem s w ith  c a n n o t be solved b u t by  th e  closest co o p era tio n  of w orkers in p la n t physio logy , 
cy to logy , p a th o lo g y  an d  experts of seed p ro p ag atio n .
T H E  ZONAL P L A N T  ASSOCIA TIO NS O F  H U N G A R Y
B. ZÓLYOMI
b o t a n i c a l  d e p a r t m e n t  o f  n a t u r a l  H ISTO RY  MUSEUM, BUDAPEST
The co m p o sitio n  o f th e  e a r th ’s 1 : 1 000 000 scale v eg e ta tio n  m ap  is being  c a rr ied  in to  
re a l ity  as an  e ffo rt o f  in te rn a tio n al co o p era tio n . Since th e  sk e tch y  o u tline  m aps o f H u n g a ry ’s 
vegeta tions have  a lre ad y  been draw n, th e  com position  o f a 1 : 1 000 000 scale m ap  to  be  d raw n  
o n  th e  basis o f  in te rn a tio n a lly  recognized p o in ts o f v iew  an d  p rincip les , has seem ed an  u p -to -d a te  
ta s k  to  perform . F ro m  th e  dim ensions o f  th e  scale i t  follows th a t  on ly  large p la n t associations 
o r  association  g ro u p s, th u s , f irs t o f a ll zonal p la n t a ssoc iations (in  a n  ex tended  sense), c an  be 
m arked . Soil zones as w ell as vegeta tio n  zones have  form ed them selves in accordance w ith  th e  
changes o f c lim ate  a n d  as a  resu lt o f m u tu a l in te rac tio n  (C om pare th is w ith  th e  n o tio n  “ p iak o r” .) 
C onsidering th a t  som e o r o th er facto r m ay  have a m ore d o m in a n t p a r t  in  th e  re su ltin g  sum  
to ta l  o f effects, i t  is possib le th a t  several p la n t  associations m ay  be zonal u n d e r th e  som e c lim atic  
zone or soil zone. T h e  know ledge of th e  h is to rica l p a s t is also necessary  to  th e  u n d e rs tan d in g  o f 
th e  fo rm ation  a n d  p re sen t d is trib u tio n  o f  v eg eta tio n a l zones, re spec tive ly  zonal a n d  ex trazo n a l 
associations. T he d ispersion  of the  n a tu ra l  p la n t associations, especially  o f the  ones on  th e  H u n ­
g a ria n  low land (A lfö ld ), can  only be s ta te d  by  m eans o f  reco n stru c tio n .
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1. T h e  zone of th e  fo res ted  step p e  (A lföld, K isa lfö ld ). T he following associations are 
z o n a l o n  sa n d y  soil ; Querceto-Festucetum  (sub -associa tion  Populetosum  albae beside  th e  N yirság ), 
Querceto-Convallarietum  con d itio n ed  a lre ad y  b y  th e  m ere  fa c t  o f h igh soil w a te r  lev e l, a n d  th e  
m ic ro -m o sa ic  o f Festucetum sulcatae danubiale  w hich v a rie s  in  space an d  tim e  accord ing  to  th e  
s a n d ’s m o v em en t (on hum ic san d , o n  ru s t  b ro w n  fo res t soil, on  blow n san d  covering  old hum us 
soil). O n  lim e sand (calcerous san d ) th e  tra n s it io n  in  th e  m osaic is form ed by  Junipereto-P opule- 
tu m .  T h e  follow ing associations a re  zonal on  loess sed im en t : th e  m acro-m osaic o f  Querceto- 
F estucetum  (w ith  th e  tran s itio n s  o f  P runetum  tenellae) an d  th e  Festucetum sulcatae tibiscense* 
(o n  m ead o w  soil), as w ell as, in te rzo n a lly  in  tra n s it io n  to  in u n d atio n  a rea  groves an d  a lk a li 
s te p p e s , th e  m osaics of Querceto-Festucetum pseudovinetosum  a n d  of Peucedano- Asteretum  (on th e  
t r a n s i t io n  o f m eadows an d  sw am p soil covering  a lk a li subsoil). A large d im ensioned  azonal 
a sso c ia tio n  is represen ted  b y  Querceto-Ulmetum  (on sw am p an d  a llu v ia l soil). A  zo n al fo res t is  
fo rm ed  b y  Quercelo-Lithospermetum p a nnon icum  roboretosum** on th e  loess p la te a u  o f th e  
’’A lfö ld ”  b o rd e r. (On degraded  chernosem , on  grey  fo res t soil). C ontrarilly  to  these  associations 
w h ic h  a re  rich  in  species an d  h y b rid es , th e  exclusive dom inance  of Quercus robur in  th e  c en tra l 
a n d  e a s te rn  p a r ts  o f th e  A lfö ld  m a rk  also th e  g row th  o f c o n tin e n ta lity  here. (A sim ila r s itu a tio n  
is to  b e  o bserved  in th e  e a s te rn  p a r t  o f th e  so u th  R u ss ian  steppe.)
2. T h e  zone of dense oak  w oods (M iddle m o u n ta in s, T ran sd an u b ia). Zonal associations : 
Querceto-Lithospermetum p a n n o n icu m  (on b ro w n  or d a rk  fo res t soil abound ing  in  bases) in  a reas 
c o n ta c t in g  th e  zone of th e  fo res t s te p p e , th e n , h igher u p , Quercetum-Potentilletum albae an d  Quer- 
ceto-C arpinetum  in  d ifferen t sub-associations a n d  geograph ica l v a ria n ts  (on m ore or less podsolic  
b ro w n  fo re s t soil, or, in  T ran sd an u b ia , also on  ru s tb ro w n  fo res t soil). Querceto-Lithospermetum , 
i ts e lf  a lre a d y  ex trazonal in  th e  h ig h er reg ions, is jo in e d , ex trazonally , b y  th e  m icro-m osaic  
a sso c ia tio n s  o f th e  d ry , w arm , slop ing  steppes o f th e  M iddle M ountains (  Festucetum  sulcatae 
p a n n o n ic u m  being m ost ch ara c te ris tic  here), an d  by  th e  su b -m ed ite rran ean  associations o f Quercus 
pubescens  ( th e  m ajo rity  ex ten d in g  to  th e  r i f t  o f th e  D an u b e  a n d  th u s Querceto-Cotinetum). (M ost 
o f  th e s e  on  redzina soil.)
3. T h e  zone o f beech woods ( in  iso la ted  spots in  th e  M iddle M ountains b u t  fo rm ing  co h eren t 
a rea s  in  T ran sd an u b ia). T he follow ing associations a re  zonal : th e  d iffe ren t sub-associations and 
v a r ia tio n s  o f Fagetum silvaticae  (on m are  less podsolic b ro w n  forest soil), Querceto-Luzuletum  
a n d  L uzulo-F agetum  on silicious rocks (b u t on ly  a long  th e  w estern  bo rders an d  p a r t ly  in  th e  
’’S á to r”  m o u n ta in s ; Abieto-Fagetum  occurs as well o n  th e  ’T ro ttk ő ”  m o un ta ins on  fad ed  fo rest 
soil). D icarno-P inetum  and  o th e rs  (on  silicious faded  g rey  fo rest soil), th e  p la n t a ssoc iations o f  
th e  N o r th  E a s t E uropean  m ixed fo res t zone, also occurs ex trazo n a lly  in  th e  ’’Őrség”  a rea  an d  on 
th e  ” V a s”  m o u n ta in  ridge.
C O E N O G E N E SIS 
M. K retzoi
H U N G ARIA N  STA TE GEOLOGICAL IN ST IT U T E , BUDAPEST
A long  w ith  ontogeny  and  phy logeny , coenogenesis is th e  th ird  e lem ent from  w hich  holo- 
g e n y  is  b u i lt  up . I t  is th e  science w h ich  deals w ith  th e  ev o lu tio n  of coenoses.
Coenogenesis is n o t sim ply  th e  h is to ry  of flo ras a n d  fau n as, b u t th e  genetic  ev o lu tion  o f th e  
co m p lex  sy s tem  of coenoses. As such , i t  is a pa leon to log ical science. F o r its  m eth o d s i t  relies on 
th e  b io lo g ical foundations o f p a leon to logy , b u t  m akes free use o f th e  s tra tig rap h ica l, chronological 
a n d  facio log ical d a ta  supplied  by  geology.
I t  follow s a double a im  : f i r s t ,  i t  re co n stru c ts  th e  successive coenoses, lin k in g  th e m  up  
in to  a  co n tin u o u s h isto rica l ch a in  ; secondly , i t  in v es tig a te s  in to  th e  law s reg u la tin g  th e ir  
e v o lu tio n .
D e p a rtin g  from  th e  a q u a tic  a n d  follow ing th e  successive co n tin en ta l coenoses, th is  h is to ­
r ic a l c h a in  reaches from  th e  beg inn ing  of th e  geological p a s t  to  th e  p resen t tim e.
* Crambeto-Festucetum sulcatae pannonicum .
** Acereto tatarici-Quercelum pubescentis-roboris.
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The o ldest a q u a tic  m ulticellu lar coenoses o f th e  low er Paleozoic were b en thon ic  com m uni­
ties w ith  a n a rro w  n u tritio n a l ran g e , p lan c to nophagous, an d  o f c lum sy m ovem ent, o r sessile. 
In  th e  upper P a leozo ic  rap id ly  m ov in g  and  actively  m acrophagous com m unities developed. 
G e ttin g  gradually  to  com plexity  in  th e  Mesozoic, h igh ly  developed  u n arm o u red  nectonic o rgan­
ism s becam e d o m in a n t in  the  Neozoic.
Tow ards th e  end  of the  lower Paleozo ic, em erging from  th e  a q u a tic  life m ilieu, th e  A rth ro - 
po d a , the  Y e rte b ra ta , and  th e  C o rm o p h y ta  in vaded  th e  c o n tin en ta l liv ing  space sim ultaneously* 
to  be  followed soon b y  th e  long row o f M olluscs, and  for a  long tim e  all of th em  form ing b u t  sh o rt 
zoophagous chains o f  n u tritio n  (w hich  m eans th a t  i t  h a d  n o t been  th e  p la n t th a t  had  m ade  
possib le the invasion  of th e  co n tin en t fo r th e  anim al). P h y to p h a g o u s  V erteb ra te s  did n o t a p p ea r 
u n til  th e  P erm ian . T h e  T ertia ry , and  e v en  m ore so th e  Q u a te rn a ry , revea l ever w idening coenoses 
w ith  n u tritio n a l ch a in s o f a defin ite  te n d e n cy  to  sh ift to w ard s p h y to p h ag y .
1. The coenoses o f m ulticellu lar organ ism s proceed from  p lan c to n o p h ag o u s sho rt chains to  
ever m ore com plex zoophagous chains.
2. Coenogenesis sh ifts from sh o r t  zoophagous chains to w ard s  sho rt ph y to p h ag o u s ones* 
w ith  com bined long  chains in th e  m idd le .
3. The a c tiv e  n u tritio n a l ch a in s generally  sh ift from  th e  m acro p h ag o u s in to  th e  m icro- 
phagous d irection.
4. The tre n d  o f th e  evolution is fro m  the  w ell-p ro tec ted , m o stly  sessile life form s to w ard s 
ra p id ly  m oving fo rm s of coenoses.
5. The p roduction-b io log ical d ev elo p m en t of th e  liv ing  su b stan ce  proceeds on th e  d irec­
tio n  o f reduced losses an d  accelerated  p ro d u c tio n .
6. As to  pby tocoenoses, tree  a n d  grass associations hav e  gained  in  significance over th e  
tre e  coenoses.
In  coenogenetic research  work it  m u s t alw ays be k e p t in  m in d  th a t  th e  coenoses of th e  p a s t 
are  n o t iden tical w ith  accum ulations o f fossil rem ains, and  th a t  th e y  are  b e s t se t against th e  a c tu ­
al coenoses un d er designation  m etacoenoses.
BIOLOG ICAL B A SIS OF F IS H -P R O D U C T IO N
R. Maucha
RESEARCH INSTITUTE FOR FISH BREEDING, BUDAPEST
In  previous com m unications i t  h a s  been suggested by  th e  a u th o r  th a t  th e  organism s w hich 
a re  th e  p rim ary  p ro d u cers  and were fo rm erly  called briefly  “ p ro d u cers” , should be given th e  
new  designation  “ co n stru c tiv e  o rg an ism s” , because i t  is these  t h a t  bu ild  up  th e  organic m a t te r  
req u ired  for th e  su s ten an ce  of the  a q u a tic  biocoenosis. T he stock o f th e  o rganic m a tte r , P ,  com ­
prises th ree  co m p onen ts in accordance w ith  th e  fo rm ula  P  =  R  -}- F  +  F , each  of w hich is used 
u p  for a d ifferen t p u rp o se  in the  ponds. T h e  f irs t com ponent, f?, is s to red  up  in  th e  biom ass, fo r 
i ts  g rea tes t p a r t  in  th e  body of o rg an ism s w hich feed th ro u g h  th e  oral a p e rtu re  a fte r  th e  
m an n e r of anim als. T h e  second co m p o n en t, P ,  is oxidized by  th e  o rgan ism s to  lib e rate  th e  
energy  they  need fo r th e  m ain ten an ce  of th e ir  v ita l life processes. F o r th e  biocoenosis this* 
energy  is lost. L ikew ise lost is th e  th ird  p a r t  o f th e  o rgan ic  m a tte r , F , w hich consists 
o f  th e  lifelless o rg an ic  substances co n ta in ed  in  th e  rem n an ts  o f  d ead , and in the  excrem ents 
and  secretions o f liv in g  organism s, a n d  undergo d issu lu tion  by  th e  ac tio n  of decom posing 
organism s (form erly  called “ red u cers” ). W ere i t  now w ished to  app ly  th is  theo re tically  
derived  form ula to  carp  breeding, a cc o u n t would have  to  be ta k e n  of tw o concepts in troduced  
b y  W a lter , viz., food lo st d irectly  an d  food lost in d irectly . Food lo st d irec tly  is th a t  am o u n t o f 
o rgan ic  m atte r  w hich  can n o t be tak en  u p  by  th e  carps because, accord ing  to  D em oll , i t  is inac­
cessible to them . I t  is ev id en t th a t  th e  denser th e  p o p u la tio n , i. e ., th e  g rea te r th e  nu m b er o f  
carp s in  quest of food is, the  less m u s t be  th e  am o u n t o f food inaccessib le for th em , and  th a t  
th ere fo re  the  d irec t loss is inversely p ro p o rtio n a te  to  th e  d en sity  o f  th e  popu lation . Moreover* 
food lo st d irectly  is n o t  only no loss to  th e  lebensraum , b u t  i t  is none to  th e  carps e ither, c o n tra ry  
to  th e  opinion of W a l t e r  and Dem o ll , because i t  consists o f liv ing  organ ism s w hich con tinue to  
p ro p ag a te  during  th e  b reeding season a n d  th u s  rep len ish  th e  food su p p ly  of th e  carps. On th e  
o th e r  hand , food lo st in d irectly  is lo st d e fin ite ly  to  th e  lebensraum  an d , o f course, to  th e  in d iv i­
d u a l carp s aswell. B esides, unlike food lo st d irec tly , i t  is p ro p o rtio n a te  to  th e  den sity  o f th e  
p o p u la tio n . On th ese  g rounds, in its  ap p lic a tio n  to  carp  breed ing  th e  above form ula  can  be
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t ra n s fo rm e d  b y  simple m ath e m a tic a l co n sid era tio n s to read  : nr =  h =  P -------—nf\ w here n
n
d e n o te s  th e  nu m b er of carps se ttled  p e r  u n it  o f area , r  th e  gain  in  w eigh t o f in d iv id u a l fish  du ring
th e  b re ed in g  season, and so nr =  h ex p resses th e  yield , th e  a m o u n t o f food  lo st d irec tly , n f
n
. P a .
t h a t  lo s t  ind irec tly . D ividing b o th  sides of th e  e q u a tio n  by  n , we o b ta in  r  = ------------ / , w hich
ex p re sse s  th e  gain  in  w eight per ca rp . A p p ly ing  th e  rules for ca lcu la tin g  m in im a  —m ax im a  to  th e  
f i r s t  e q u a tio n , we find  th a t  th e  y ield  h a s  a t  n 3 p o p u la tio n  a m ax im um , a t  w hich  —  =  n0f  w here­
fro m  nl  =  —- or nt ! ~  ; th is  m eans t h a t  th e re  m u st be an  n0 o p tim al p o p u la tio n , w ith  m ax i­
m u m  y ie ld . T his is the  case w hen d ire c t an d  in d irec t losses becom e equal. T h eo re tica l su p p o rt 
is  th u s  a ffo rd ed  for W a lter’s re su lts  o b ta in e d  experim en tally  in  th e  fish  p o nds a t  V iellenbach, 
a n d  fo r th o se  of E rős a t B uzsák. A p p ly in g  th e  sam e calcu la tion  to  th e  second  e q u a tio n , i t  is
2 a
fo u n d  t h a t  th e  gain in  w eight per c a rp  a tta in s  a peak  a t n  =  - -p- p o p u la tio n , w hereof th e  d irec t 
P
loss Thus, there  ex ists a m ax im u m  ind iv idual gain of w eigh t, a b o d y  w eigh t beyond
w h ich  th e  carps can n o t grow , h av in g  reach ed  th e  lim it of th e ir  c ap ac ity  to  consum e food. T h is 
c a p a c i ty  is th e  am o u n t of food w hich  th e  carp s m u st tak e  u p  to  gain  th e  m ax im u m  w eight. I f  we
P  a.
d e n o te  th is  m axim um  w ith  r,nax* we can  w rite  for cap ac ity  : к =  r max +  /  =  — -------- у  , as th e
f ish , besid es th e  m a tte r  to  be s to red  in  th e ir  bo d y , have  also to  consum e an  f  a m o u n t of food for 
m a in te n a n c e . Since according to  w h a t has been  said above th e  carps can n o t feed  a t  fu ll c ap acity ,
P a
u n less  th e  am o u n t of food a t  th e ir  d isposa l is a t  l e a s t ------------- , th e  m ax im u m  gain  of w eight
r i j  П  j
th e re fo re  c an n o t be a tta in e d  a t  th e  o p tim a l p o p u la tio n  n0 (because n0 >  n x). O n th e  o th er h and  
i t  is n o t  o n ly  a tta in a b le  w ith  the  p o p u la tio n  n x, b u t  also a t  a  larg e r one. N am ely , as has been 
p o in te d  o u t  above, th e  n u tr itiv e  o rg an ism s, lo st d irec tly , do n o t re p re se n t a d ead  loss to th e  
a q u a t ic  leb en srau m , b u t due to  th e ir  n a tu ra l  m u ltip lica tio n  th ey  even  decrease  th e  loss, and  th u s  
th e  p o p u la tio n  ap p ro p ria te  to  a t ta in  th e  m ax im u m  gain  in  w eight, is sh iftin g  to w ard s n0, b u t  i t  
does n o t  re a c h  th is  value. T he q u e s tio n  now  is : how  fa r does th is  sh ift go? W e know  th e  h ighest 
y ie ld  is a t  th e  p opu lation  n0. I t  follows t h a t  on  b o th  sides of n } th ere  m u st ex is t a n  in fin ite  n u m b er
o f  p o p u la tio n s , w ith  pairs of id en tica l y ields. I t  m eans th a t ,  P ----------- n xf  =  P --------— n2 / ,
n x n 2
w hen ce  n xrt2 =  -  . W e have, how ever, seen t h a t  ^  =  nő, so nxn 2 =  nj,. M ultip ly ing  th is  eq uation  
b y  n L, we u ltim a te ly  o b ta in  th a t  nx 1/ —  =  n0, i. e. th e  o p tim al p o p u la tio n . O n m u ltip ly in g  th is
e q u a t io n  b y  r 0, th e  gain  in  w eight a t  th e  o p tim a l p o p u latio n , we can  w rite  
w h ich  m ean s th a t  m axim um  yield is  o b ta in e d  in  all popu lations, p ro v id ed  th e  gain  in  w eight
i t en i f ü î  r°
r0 lies betw een th e  lim its o f  гтлх an d  r0. I f Ггтх, th e n  n x = oc л0 as —
c a n  be su b s ti tu te d  for n 2. In  th is  case n x is th e  lim it sough t for th e  p o p u la tio n  a t  w hich th e  
m a x im u m  g ain  of w eight can  still be  a tta in e d . B eyond  th is  lim it th e  ra te  o f g a in  in  w eight 
beg ins to  d im in ish  ; below i t  th ere  is on ly  th e  cap ac ity  to  curb  in d iv id u a l g ro w th , b u t  beyond 
i t  a  s tru g g le  for food sets in  as th e  sh o rtag e  of availab le  n u tr ie n ts  p re v en ts  th e  an im als from  
co n su m in g  a t  full capacity . T his is w h y  th e  w eigh t pe r carp  sinks below  th e  m ax im um . The 
y ie ld  n ev erth e le ss  rem ains o p tim al u n til  th e  p o p u la tio n  increases to  n0, as d e sp ite  th e  decreasing
r a te  o f  g a in  in  ind iv idual w eigh t th e  e q u a tio n  n x j / —  r0 =  h0 rem ains v a lid . I t  ceases to  hold
g o o d , w h en  th e  popu lation  passes b ey o n d  n 0 ; y ield  d rops th en  rap id ly . T h e  above theo re tica l 
c o n s id e ra tio n s  w ould ap p ear to  en ab le  us to  exp lo it fully  th e  p ro d u c tiv e  c ap a c ity  of our 
f ish p o n d s , sim ultaneously  supp ly in g  th e  m a rk e t w ith  fish  o f th e  req u ired  size an d  w eigh t ; 
th e y  also  fac ilita te  th e  econom ical p ro d u c tio n  of so-called re ta in ed  s tock , i. e. s tock  su itab le  
fo r th e  pu rp o ses o f con tinued  b reed ing .
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R E SE A R C H  PR O B L E M S C O N C E R N IN G  T H E  FA U N A  O F H U N G A R Y
E . D u dich
IN STITU TE O F SYSTEMATIC ZOOLOGY, LORÁND EÖTVÖS U NIV ERSITY , B U D A PEST
In  H ungary , th e  science of zoology ro o ts  in th e  18 th  c en tu ry . T he f irs t  p e rio d  o f i ts  h is to ry  
en d ed  a t  th e  tu rn  of th e  p re sen t c en tu ry  w ith  th e  p u b lica tio n  of F au n a  R egni H u n g á riáé , th is  
com prehensive  m anual dealing  w ith  a b o u t 30 000 species an d  th e ir  h a b ita ts , w h ich  was th e  
lau dab le  outcom e of th e  u n re m ittin g  effo rts , a t  f irs t, o f a  n u m b er of in d e p e n d e n t lone w orkers, 
n o t in freq u en tly  am ateu rs , an d  la te r, of g en era tio n s of sc ien tists  a tta c h e d  to  th e  N a tio n a l M useum 
o f  H u n g ary . In  the  f irs t  h a lf  o f th e  20 th  c e n tu ry , re sea rch  w ork, carried  o u t  w ith  m o d ern  m eans 
o f  collecting, con tinued  to  disclose a n u m b er of de ta ils  and  p rep ared  th e  g ro u n d  for zoogeo- 
g rap h ica l synthesis ; m o reover, th e  coenological tren d , so conducive to en q u irie s  in to  anim al 
life, began  to  m ake its  ap p earan ce. B u t along w ith  th e  n um erous a ch iev em en ts  concerning 
de ta ils , com prehensive g ro u p  m onographs h av e  faild to  come fo r th , w ith  th e  e x ce p tio n  of one. 
Zoological research  was g iven  a  fresh im p e tu s  a f te r  th e  c o u n try ’s lib e ra tio n , w hen  th e  H un g arian  
A cadem y of Sciences has m ade  i t  one of th e  cen tra l task s o f biological w ork in  H u n g a ry  to  explore 
th e  an im ate  bodies of th e  co u n try  as e x h au s tiv e ly  as possible, an d  secoured th e  fu n d s  requ ired  
fo r it.
T oday , faun istic  re sea rch  in H u n g ary  cen ters  in  the  Zoological D e p a rtm e n t o f  th e  N ational 
M useum  of H u n gary , th e  In s t i tu te s  of S y s tem atic  Zoology of th e  U n iversities in  B u d a p es t and 
Szeged, and  in  the  In s t i tu te  o f Zoology of th e  U n iv ersity  o f D ebrecen, h u t  n o te w o rth y  resu lts  are 
being p roduced  in  the  v a rio u s h igh schools an d  research  in s titu te s  of ag ric u ltu re , hy g ien y , e tc ., 
a s  well. W herever carried  o u t, all in v estig a tio n s are in te g ra te d  to  serve a com m on  end . In  1953 a 
reso lu tion  has been passed  b y  th e  Zoological C om m ittee o f th e  A cadem y lay ing  dow n  th a t  during  
th e  second F iv e -Y ear-P lan  a su rvey  of th e  en tire  an im al life of th e  co u n try  is to  be  com piled  and 
published  u n d e r the  t it le  “ T h e  F au n a  of H u n g a ry ” . T he w ork , p lanned  to  com prise  22 volum es, 
is to be a publication  of th e  A cadem y’s P u b lish in g  O ffice, and  is to  ap p ear seria lly , e ac h  indepen­
d e n t fascicle trea tin g  of a  fam ily  or order in  th e  form  of “ desc rip tiv e  keys o f d e te rm in a tio n ” .
T his w ork, w hich is to  be com pleted  in  th e  n ex t few  years, decides th e  d e ta ils  to  w hich the 
in d iv id u a l o rgan ization  hav e  to  devote a tte n tio n , and  is a  guide in  tra in in g  o u r fu tu re  specialists 
an d  defin ing  th e ir s ta tu s .
T he num ber o f a rea s w hich  could be  sa id  to  be zoological terrae incognitae , is dw indling  
in  H u n g a ry , b u t th e  fa u n a  in  m ost of th e m  is still know n in su ffic ien tly . S y s tem atic  collecting is 
requ ired  to  em brace th e  w hole of the  c o u n try , and  com plex ex ped itions m u st be sen t o u t to 
explore lesser know n te rr ito rie s . Spelaeology is p rom ising  of m an y  in te re s tin g  f in d in g s , and  a 
field  th a t  has been com ple te ly  neglected, b u t  m u st a t  once be ta k e n  up , is an im al life in th e  large 
rivers, th e  D anube  and  th e  T isza . No asp ec t m u s t be suffered  to  pass un im p ro v ed , if  th e  new  work 
is to give a com plete p ic tu re  o f th e  H u n g a rian  fau n a , reliable th ro u g h o u t.
E x p ec tin g  th e  P ro to z o a  and certa in  g roups of “ w orm s” , in  H u n g a ry  spec ia lis ts  are ava il­
ab le  fo r p ractica lly  ev ery  fau n a l field, b u t  to  increase th e ir  n u m b er and  to  secure  rep lacem en t 
from  th e  ranks of th e  new  gen era tio n  are v ita l  problem s th a t  a w a it u rg en t so lu tion .
S ystem atic  research  is bound  to b ring  m an y  sign ifican t find ings to  ligh t. S ince o u r existing 
periodicals — A cta Zoologica A cadem iae S c ien tia ru m  H u n g a ricae , A nnales H isto rico -N atu ra les  
Musei N ationalis H ungaric i, Fo lia  E ntom ologica  H un g arica  an d  Á lla tta n i K ö z lem én y ek  — are 
unable to  supply  the  rising  professional d em an d , an  ad d itio n a l fau n is tic  jo u rn a l needs soon to be 
s ta rte d .
T H E  S T R U C T U R E  O F  CARDIAC G A NGLIA 
A. Á b r a h á m
IN ST IT U T E  O F ZOOLOGY AND BIOLOGY, U NIV ERSITY , SZEGED
On th e  evidence of investig a tio n s o f  th e  card iac  ganglia  carried  o u t w ith  th e  m eth o d s of 
B ielsch o w sk y  and G ros, an d  B iel sc h o w sk y  and A braham , in  various fish es (C yprinus  
carpio , Sylurus g lan is), am p h ib ian s ( lia n a  rid ibunda , Salam andra m aculosa), rep tile s  (V a ra n u s  
griseus, Tropidonotus n a trix , E m ys orbicularis) ,  b irds (Columba domestica, Cygnus cygnus , Gallus 
domesticus, Ardea cinerea, Pelecanus onocrotalus), m am m als (S u s  scrofa domestica , C anis fa m i l i ­
áris , E p im ys norvegicus) ,  an d  hu m an  su b jects, i t  appears safe to m ake th e  follow ing s ta te m en ts .
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T h e  card iac  ganglia c o n s t itu te  a n  essential p a r t  o f th e  in tra c a rd ia l  n e rv o u s system . T hey 
v a ry  in  p o s itio n , num ber, an d  size, b u t  in  respec t o f s tru c tu re  th e re  is fa ir ag reem en t be tw een  th e  
g ro u p s .
I n  f ish ,  th e  cardiac ganglion ic  sy s te m  consists of tw o p a r ts  connected  w ith  each  o th er. O ne 
is th e  c h a in  system , w hich is m ad e  u p  o f th e  cells th a t  sp read  fro m  th e  sinus venosus to  th e  in itia l 
sec tio n  o f  th e  ventricle , and  of p a ra lle l-ru n n in g  fib res ; th e  o th e r  is th e  large-celled e longate  gang­
lion  o f  loose  consistency, to  w hich  in  b o th  th e  a triu m  and th e  v e n tric le  ganglion  cells are  a tta ch in g  
s in g ly  a n d  in  groups.
I n  am phib ians, th e  in tra c a rd ia l  ganglia  are confined  to  th e  r ig h t a tr iu m  and  th e  p a r ti t io n  
w all b e tw e e n  th e  two a tria , w h ere  th e y  fo rm  th e  th ree  kn o w n , ra th e r  ex tensive , groups of gang­
lio n ic  cells.
I n  Sauropsida , m am m als, a n d  h u m an s , th e  ganglia  com e to  fall w ith in  th e  a tr ia l  areas. 
T h e ir  n u m b e r  is p a rticu la rly  g re a t  in  th e  r ig h t a triu m , a n d  still fa irly  considerable in  th e  left. 
T h e  c a rd ia c  ganglia of m am m als a n d  m a n  are large-sized ; in  m asses th e y  occur chiefly  in  th e  r ig h t 
a tr iu m  w h ere  th e  large veins o p en  in to  th e  h eart. Besides, th e re  a re  ganglia  along th e  A scho ff  — 
T a w a r a  n o d e  and n ex t th e  c o ro n a ry  sinus.
S tru c tu ra lly , the  card iac  g a n g lia  a re  largely th e  sam e, e x cep t for th e  follow ing differences. 
I n  f ish ,  th e y  are really  p lexuses o f  loose  te x tu re , w ith o u t a n y  ind iv idualized  ganglia  in  th em . In  
a m p h ib ia n s , Sauropsida, and  m am m alian s , th e y  are agg lom era tions o f nerve cells in  w ell-defined 
co n n ec tiv e -tissu e  capsules, a n d  w ith  a b o u n d a n t sm aller h e ap s  o f cells a tta c h e d  to  th em . In  th e  
a tr ia l  m y o ca rd iu m  of rep tiles th e re  a re  m an y  solitary  n e rv e  cells, w hich  in  fo rm  an d  s tru c tu re  
re f le c t  th e  v eg eta tive  cell ty p e .
I n  th e  lower groups th e  n e rv e  cells a re  for th e ir g re a te r  p a r t  un ipo lar. In  th e  card iac  gang­
lia  o f  th e  A m nio ta  the  m u ltip o la r fo rm s are  dom inant, b u t  u n ip o la r  form s also occur, an d  b ip o la r 
n e rv e  cells a re  n o t uncom m on e ith e r. I n  th e  h eart of th e  m am m als, especially  of th e  p ig , n u m ero u s 
u n u su a l  cell form s are enco u n tered . T h e  c left bodies and lea flik e  d en d rites suggest th a t  i t  m u st 
h a v e  b e e n  som e degenerative p ro cesses th a t  had  given rise to  th ese  cells.
T h e re  is no central te rm in a l re tic u lu m  in  th e  ganglia  ; th e  c o n ta c t o f th e  cells w ith  one an ­
o th e r  a n d  th e  preganglionic f ib re s  is sy n ap tic . Am ong th e  in te rn eu ro n a l synapses, bead ed  te rm i­
n a ls  e n d  b u lb s, single and  d o ub le  rin g s , pericellular b a sk e ts , sp ira ls , and  long p a ralle l surface  
c o n ta c ts  a re  frequently  seen.
C holinesterase a c tiv ity  w h ich , th o u g h  in  vary ing  degrees, is d em onstrab le  in  all th e  gang­
lio n ic  cells, affords su p p o rt fo r th e  assum ption  th a t  p re g an g lin a ry  colinergic fib re  te rm in als , 
d iffe rin g  in  volum e and sys tem , a t t a c h  them selves to  th e  cells.
T h e  h istochem ical s tud ies m ad e  of th e  in traca rd ia l gan g lia  o f fishes an d  m am m als app ear 
to  f a v o u r  th e  postu la tion  of som e n eu ro sec re to ry  processes ta k in g  p lace in  th e  ganglionic cells, 
since th e  cells have proved to  be  GÖMÖRi-positive. The v a rio u s vacuoles of hom ogeneous co n ten ts  
a p p e a r in g  in  masses in th e  card iac  ganglionic  cells of rep tiles , likew ise speak  fo r n eu ro secre tion .
T H E  SIG N IFIC A N C E O F  D IM E N SIO N A L  C O N D ITIO N S O F  SY N A PTIC  CONTACT
SU RFA CES
J .  SZENTÁGOTHAI
IN ST IT U T E  OF ANATOMY, H IST O L O G Y  AND EM BRYOLOGY O F T H E  U NIV ERSITY , PÉCS
I n  a few types of n e u ro m u scu la r  and in te rn eu ro n a l synapses, th e  re la tio n s be tw een  
m o rp h o lo g ic a l and functional p ro p e rt ie s  of th e  synapse hav e  been  stud ied . I t  has been found  th a t  
(1) th e  a rea  o f the  surfaces o f c o n ta c t  betw een the  two a r ticu la tin g  elem ents, (2) th e  d istance  o f 
th e s e  su rfaces from  each o th e r, a n d  (3) th e  n a tu re  of th e  su b stan ce  filling th e  gap betw een  them , 
a re  e sse n tia l  factors.
1. T o be able to a p p rec ia te  co rrec tly  th e  significance of th e  a rea  of th e  sy n ap tic  a rticu la ­
t io n  su rface  i t  is im p o rtan t to  d is tin g u ish  th e  “ tru e” from  th e  “ a p p a re n t”  surface o f co n tac t. 
T h e  t r u e  surface is ch aracte rized  b y  th e  presence of so-called “ sy n ap tic  g ranules” . T he p ro b a ­
b ili ty  o f  im pulse  transm ission  in c re ases  in  d irect p ro p o rtio n  to  th e  size o f th e  tru e-su rface  area .
2. In  several types of in te rn e u ro n a l synapses th ere  is a d e fin ite  gap dem onstrab le  betw een 
th e  n e u ro fib rilla ry  d iffe ren tia ted  p a r ts  o f th e  a rticu la ted  n e u ra l elem ents. A ccording to  th e  con­
c e p tio n  p red o m in an t today , th is  g a p  is filled  up  w ith  m od ified  glial tissue (on th e  pe rip h ery  w ith  
S c h w a n n  cells) ; from th is , a  n u m b e r  o f  au tho rs has deduced  th a t  these  tissues have an  essen tia l
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p a r t  in  im pluse transm ission . Based m ainly  ир эп  his stud ies o f ciliary  ganglia , th e  a u th o r  denies 
th e  ex is tence of real sy n ap tic  gaps. In  his view , th e ir presence is m erely an  a r te fa c t due  to  th e  use 
o f  silv er im pregnation  m ethods ; i t  arises because these m ethods leave u n sta in e d  th e  “ sy n ap tic  
g ra n u le s”  located  ch iefly  in th e  p re -sy n ap tic  surface.
3. The a u th o r gives some d e ta ils  concerning th e  s tru c tu re  and  h is to ch em is try  of, an d  the 
p a r t  p resum ab ly  p layed  in  th e  fu n c tio n  of th e  synapsis by , th e  pecu liar su b s ta n c e  w hich  is. 
in te rp o sed  betw een th e  p lasm atic  p a rts  w ith  n eu ro fib rilla ry  d ifferen tia tion  of th e  tw o  a r ticu la tin g  
e lem ents.
T H E  SIG N IFIC A N C E  O F AM ITOSIS AN D  M U LT IN U C LE A R  C E L L S 
IN  T U M O U R  G R O W T H
B. K e l l n e r
D EPA RTM EN T OF ONCOPATHOLOGY, STATE IN ST ITU TE OF ONCOLOGY, B U D A PEST
I t  is com m on knowledge long since th a t  m itosis offers no ex p lan atio n  for th e  ex u b e ra n t 
p ro life ra tio n  of tu m o u r cells. T he troub le  is n o t th a t  th e  m ito tic  coun t is fa irly  low  in  th e  tum o u rs 
(g en era lly  from  2 to  7 pe r cen t), b u t th a t  i t  is n o t p ro p o rtio n a te  to  th e  ra te  o f p ro life ra tio n . In  
tu m o u rs  of th e  m ost m arked  exuberance (m elanoblastom a, sarcom a m ade up of p o lym orphous 
cells) th ere  are scarcely any  m itoses, o r none a t  all, an d  th ey  are freq u en tly  a b se n t ev en  fro m  the 
s ites w here p ro liferation  is m ost ram p an t.
A u th o r’s in v estiga tions show  th a t  am itoses and  g ian t cells are en co u n tered  sc a tte re d  
o v er th e  florid  p a r ts  of m any  speedily p ro life rating  tum ours. In  some instances th e ir  ap p earance  
c an  be  traced  to  th e  fac t th a t  th e  tissue from  w hich tu m o u r is derived is also re p len ish ed  by 
am ito sis  (m uscular sarcom a, cancer of th e  liver, chorionepitheliom a), b u t in  o th e rs  th e re  is no 
ev idence to  a ttr ib u te  th e  fo rm ation  of m ultinuclear cells to physiologic reg en e ra tio n  (m elano- 
sa rco m a, g lioblastom a m ultiform e, sarcom a m ade u p  of polym orphous cells, e tc .). A m itoses and 
g ia n t cells are fu rth e r encoun tered  in  th e  m ost ra m p a n tly  p ro liferating  p a rts  of th e  tu m o u rs , i. e., 
in  th e  rows of basal and suprab asa l cells and  in the  ep ithelial bands in filtra tin g  th e  en v iro n m en t. 
T h ey  are also found in  th e  regressive areas of tu m o u rs and  in  th e ir v icin ity . F in a lly , th e  few- 
celled  in itia l form s of m étastasés ad jacen t to , and m ore rem ote  from , th e  can cer in v ariab ly  
s t a r t  pro liferating  as m ultinuclear g ian t cells.
A short tim e a fte r  th e  action  of chem ical agen ts or X -ray  irrad ia tio n  th e  n o rm al m itoses 
v a n ish  and  deform ed m itoses (cacom itoses) m ake th e ir  appearance, som etim es in  num bers 
exceeding two or th ree  tim es th e  m ito tic  coun t of u n tre a te d  tum ours. S im u ltan eo u sly , m u lti­
n u c lear and  g ian t cells p resen t them selves in growing num bers (occasionally  a tta in in g  50 to 
70 pe r cen t o f th e  to ta l num ber of cells) and  survive for a fairly  long s tre tc h  of t im e ; on  ab an d o n ­
ing  th e  adm in istra tio n  of th e  d rug , th ey  gradually  d isappear and th e  s tru c tu re  o f th e  tissue 
becom es norm al again. T his fact is o f significance from  m ore th a n  one p o in t o f v iew . F irs t ,  there  
is m uch  to  su p p o rt th e  idea th a t  these cells a re  of considerably  h igher resistance  to  re p e a te d  doses 
o f  th e  drug  th a n  e ith e r cells in  in te rphase  or d iv id ing  cell form s. Secondly, tu m o u rs  p re tre a te d  in 
th is  m an n er have p roved  to  be excellent ob jec ts in  w hich to s tu d y  th e  fo rm atio n  o f am itoses and 
m u ltin u clear cells. L astly , th e  tem p o ra ry  appearance and d isappearance of these  cells m ake it 
seem  p robab le  th a t  th e y  m igh t re tran sfo rm  in lo  tu m o u r cells capable of d iv ision .
M ainly provoked b y  th e  discussions following th e  p u b lica tions o f L e p e s h i n s k a y a , wide- 
ranged  investigations are in  progress in th e  Soviet U nion concerning th e  b iological significance 
o f  am itoses. In  fact, th is  is a t  p resen t th e  m ost con troversial p o in t in  cytology. B y  S ov ie t b iolo­
g ists th e  view  w hich assum es th e  c o n tin u ity  of th e  chrom osom es is said  to  be a  m e tap h y sica l 
view , to  w hich w estern  biologists adhere  to  be able to  defend the  th eo ry  of th e  c o n tin u ity  and 
in v ariab ility  o f th e  genes. Soviet sc ien tists con tend  th a t  on cell division th e  chrom osom es cease 
to  persist, the  nucleopro te in  passes in to  an  in o rd ina te  s ta te , chrom osom es d isap p ea r a n d  re-form .
T here  exists a  sim ilarly  sharp  con trad ic tio n  in  respect o f the  in te rp re ta tio n  of am ito sis . 
A ccording to the  au th o rs  in  th e  W est, in  in te rrn itosis and  in terphase  th e  chrom osom es pass in to  
a  s ta te , in  w hich th ey  are invisible, y e t p e rsist unchanged . Inside  th e  m em brane  enclosing  the  
nucleus, re ta in ed  in  th is  invisible s ta te , th e re  m ay  be halv ing  of chrom osom es (endom itosis), 
th e  sam e as in  m itosis. T h is explains w hy in  conform ity  w ith  J a c o b j ’s  law  th e  nucle i double  in 
size p rio r  to  division. T he fo rm ation  of new  nuclei following frag m en ta tion , d is in te g ra tio n , etc. 
o f  th e  old nucleus is to  be regarded  as a  sign of regression. M arkedly fu n c tio n in g  cells d iv ide 
re g u la rly  by  am itosis.
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T h e  d ialectical s ta n d p o in t re je c ts  th e  con tinu ity  o f chrom osom es. Besides regu lar am itosis, 
S o v ie t a u th o rs  describe sev e ra l m orpholog ical forms o f n o n -m ito tic  cell d ivision : th e  a ris in g  
o f new  n ucle i consequent u p o n  th e  b reak in g  down, fra g m e n ta tio n , sp ro u tin g , o f th e  old nucleus» 
th e  fo rm a tio n  of sep ta  in side  th e  nucleus, etc. To co n fro n t en d o m itosis, th ey  have  evolved 
th e  c o n ce p t o f endoam itosis. T h e  sa lie n t p o in t is their a ssu m p tio n  t h a t  th e  nucleopro te id  d isper­
sed in  th e  p ro top lasm  co n g lo m era tes  a t  one place in to  a  cell nuc leus.
U p  to  the  p resen t tim e , tu m o u r  g row th  has m ain ly  b een  s tu d ied  in  in d iv id u a l cells o r  
a sc itic  tu m o u rs , w hich are v e ry  good ob jec ts , h u t cannot be  re g ard e d  as o f full value  in  oncological 
s tu d ies . A p a r t  from th e  oncological a sp e c t, inquiries in to  th e  g ro w th  and  p ro life ra tion  of tu m o u rs  
w ill p ro b a b ly  help us acqu ire  a  m o re  d e ta iled  knowledge of th e  fo rm s of am ito tic  cell div ision . 
I t  is  w ell to  keep in m ind th a t  a n  ind isp en sab le  p rerequ isite  o f  su ch  stud ies is th e  following u p  o f  
th e  p rocess , and th a t  for th is  no  sa tis fac to rily  reliable m eth o d s  a re  as y e t availab le. F o r th e  t im e  
b e in g , c inem icrography seem s to  b e  th e  m ost serviceable.
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Abstracts of papers read at the sessions of the section for experimental 
zoology, biochemistry and physiology
CHA NGES IN  T H E  S T R U C T U R E  O F T H E  S P L E E N  ON  IT S  EX C ISIO N  IN  SU CCESSIV E
G E N E R A T IO N S
I. T örő
IN ST ITU TE OF HISTOLOGY AND EMBRYOLOGY, M EDICAL U N IV ERSITY , BUDAPEST
Splenectom y has been perform ed on the  9 th  d ay  of life in  12 successive genera tio n s o f 
albino ra ts , and th e  reac tio n s o f th e  spleenless organism s hav e  been stud ied . The p re sen t p ap er 
is only concerned w ith  th e  s tru c tu ra l changes in th e  sp leen  itself. T he a lte ra tio n s in  th e  splenic 
s tru c tu re  consequen t u p o n  sp lenectom y in  successive genera tio n s have been found  to  be o f 
abid ing charac te r. T h ey  m an ifest them selves in a lessening o f th e  w hite  pulp and an  increase  in 
th e  nu m b er of th e  m yeloid  elem ents. A m ajo r rise in th e  n u m b er of g ian t cells o rig ina ting  from  
these elem ent, ad d s to  m ake  th e  cytologic p ic tu re  conspicuous. T he nucleic acid of th e  cells is 
dim inished, th e  q u a n ti ty  o f m ucopolysaccharides increased , p a rticu la rly  in th e  fram ew ork  of 
th e  spleen and in th e  g ia n t cells. T he sm ooth  m uscle e lem en ts becom e less, th e  elastic e lem ents 
m ore, num erous.
T he ex p erim en t p o in ts  to  th e  ab ility  o f the  sp leen  to  ac t upon  th e  whole o rgan ism  and 
th u s , th ro u g h  th e  g o nads, upon  th e  germ  cells. This in d ica te s  th a t  a role is being p layed  b y  the  
spleen in  th e  co rre la tions be tw een  organs, though  it is as y e t n o t understood  exactly .
Com paring critica lly  his own experim ental find ings an d  th e  ontogenetic  and ph ilogenetic  
d a ta  in  th e  l ite ra tu re , a u th o r  comes to  th e  conclusion th a t  th e  ly m p h a tic  co m p o n en t o f th e  
spleen is ev o lu tionally  a fa irly  la te  acquisition , and th ere fo re  still labile.
F ina lly , th e  p a p e r shows up  th e  advantages th a t  can  be  derived from  coupling, an d  u til i­
zing jo in tly , ex p erim en ta l find ings and evolu tionary  h isto logic evidence.
E F F E C T  O F  3 ,4 -B E N Z O P Y R E N E  ON F R E S H -W A T E R  MUSSELS
L. H a r a n g h y
nd D EPA R T M E N T OF PATHOLOGICAL ANATOMY, M ED ICAL U N IV ERSITY , BUDAPEST
On th e  ev idence o f th e  a u th o r’s earlier experim en ts , m ussels are g reatly  d ep en d en t on 
ciliary a c tiv ity , re la te d  to  conditions o f ox idation , for th e ir  c ap ac ity  to  clear w ater. A pp ly ing  a 
specially e lab o ra ted  m eth o d , Dreissena polym orpha , each  w eighing 0,5 g, were in jec ted  in  th e  
v isceral sac w ith  0,0002 m g, and Anodonta cygnea, Unio p ictorum , and  Unio tum idus , w ith  0,001 
m g of 3 ,4-benzopyrene. T he effect of th is  agen t on th e  w a ter-c learin g  capacity  was m easu red  
in w a ter tu rb id if ied  w ith  s ta rch  and carm ine, by  co m p a iin g  i t  w ith  th a t  ob tained  in  con tro l 
experim ents and b linds. T he tran sp are n cy  te s t, evolved earlie r b y  th e  au th o r, was used  in  e s ta b ­
lishing th e  ra te  o f tu rb id i ty . T he final find ings were th a t  w hile  in  th e  contro l ex p erim en ts  all 
m ussels cleared th e  w a te r  in  from  9 to  11 h ours, th e  tre a te d  D reisseina  cleared it barely  an d  the  
o th er te s t m ussels n o t  a t  all, in th e  f irs t  24 hours ; in  fa c t, D reissena  requ ired  tim e  u n til  the  
evening of the  second d a y , and th e  o th er te s t an im als u n til  th e  m orning or noon hours o f th e
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fo u r th  d a y , to  c lear i t  com pletely . O bviously , th e  d ifferences a re  wide enough to  m ak e  safe th e  
c o n c lu s io n  t h a t  benzopyrene decreases w ater-c learing  cap ac ity . B enzopyrene in jec tio n s  th u s  
seem  to  e x e r t  a  m arked  influence on  c ilia ry  a c tiv ity , in  fa c t, on  th e  whole m etab o lism  o f th e  
m usse ls s tu d ie d . T he m ethod  th ere fo re  ap p ea rs  su itab le  fo r s tudy ing  certa in  aspects o f  th e  effect 
c arc in o g e n ic  substances ex ert on th e  w hole organism .
E X P E R IM E N T A L  S T U D IE S  O F T H E  D E S T IN Y  O F SPER M A TO ZO A  
N O T P A R T IC IP A T IN G  IN  T H E  F E R T IL IZ A T IO N  PRO CESS
Z. PÓSALAKY and  Gy . H a jd i
INSTITUTE OF HISTOLOGY AND EMBRYOLOGY, MEDICAL UNIVERSITY, BUDAPEST
T h e  in te n tio n  of th e  w ork  described  w as to  o b ta in  add itional d a ta  concerning th e  d es tin y  
o f, a n d  th e  possib le  effects exerted  b y , spe rm ato zo a  w h ich  hav e  found th e ir  w ay  in to  th e  fem ale  
o rg a n ism  b u t  do n o t p a r tic ip a te  in  th e  process o f fe rtiliza tio n . The m ost p ro m in en t m orpholog ical 
e v id en ce  o f  th e  d irect effect o f th ese  cells on  th e  cells o f th e  u terus has been su b jec ted  to  a 
c r it ic a l  s tu d y .  According to  th e  re ce n t w ork  o f Ge n in , th is  evidence consists in  (i) t h a t  th e  sp e r­
m a to z o a  o f  a  g re a ; v a rie ty  o f an im als is capab le  o f p e n e tra tin g  by  active  m o v em en t in to  th e  
u te r in e  w a ll a n d  divers tissues, and  (ii) th a t  th e  m ale germ  cells th a t  have  go t in to  th e  tissues 
a n d  th e  cells o f those tissues m u tu a lly  a c t u p o n  one a n o th e r  ; cy tologically  th is  m an ifes ts  itse lf 
in  a  c o m in g  o ff  or m elting  aw ay, as i t  w ere, o f th e  a n te r io r  p a r t  o f th e  head  of th e  sp erm atozoa .
T h e  p re se n t au th o rs’ a tte m p ts  to  v e rify  th is ev idence have failed. I t  has been fo u n d  th a t  
<i) th e  sp e rm a to z o a ’s g e tting  in to  th e  u te rin e  tissue  is a n  a r tifa c t p roduced  while p re p a rin g  th e  
se c tio n s  fo r  th e  histological ex am in atio n , an d  th a t  (ii) th e  change th a t  has been  reg ard ed  as th e  
c y to lo g ica l m an ifes ta tio n  of th e  in te ra c tio n  be tw een  cells is likewise th e  consequence of th e  
te c h n iq u e  ap p lied  in  serial sectioning. U n d er th ese  c ircum stances, th e  special re la tio n sh ip  be tw een  
th e  u te r in e  tissu e  cells and th e  m ale g erm  cells con tinues to  rem ain  an  open problem .
H u m a n  an d  r a t  sperm atozoa  w ere  in je c te d  in trav en o u s ly  to  albino ra ts , an d  w ere found  
to  b e  t a k e n  u p  b y  th e  organs of th e  R E S  (lung , liv e r, spleen, kidney). T h is confirm s th a t  th e  
cells o f  a  p h ag o cy tic  ty p e  are responsib le  fo r th e  d isap p earan ce  of th e  sp e rm ato zo a  w h ich  do 
n o t  p a r t ic ip a te  in  th e  fertilization  process.
E x p e r im e n ts  are in  progress to  c larify  th e  effects ex erted  by, and th e  significance of, th e  
a c id fa s t  lip o id  frac tio n  p resen t in  th e  sperm atozoa .
M O R P H O P H Y S IO L O G IC A L  s t u d i e s  o n  r o d e n t s  c o n c e r n i n g  t h e  e f f e c t  
O F  L IG H T  AND D A R K N E SS F U R T H E R  T H E  FE M A L E  O ESTR O U S C YCLE
G. MÖDLiNGER, Magdolna  Od o r f e r  and  L. K ondics 
INSTITUTE OF GENERAL ZOOLOGY, LORÂND EÖTVÖS UNIVERSITY, BUDAPEST
I n  th e  experim en ts rep o rted , 43 m ale an d  72 fem ale  w hite  mice w ere d iv id ed  in to  th ree  
g ro u p s  a n d  stu d ied  in  d ifferen t seasons of th e  year. T h e  anim als in  th e  f irs t  group  w ere  exposed 
d a ily  fo r  1 to  15 m inutes to  th e  lig h t fro m  a  q u a rtz  lam p , those  in  th e  second group  w ere k e p t 
in  d a rk n e ss  th ro u g h o u t th e  ex p erim en ta l p eriod , while th e  m ice in  th e  th ird  served as con tro ls.
I n  m ale  m ice th e  m icroscopic s tru c tu re  o f th e  tissu e  in  th e  th y ro id  g lan d  show ed th a t  
i r r a d ia t io n  w ith  q u a rtz  ligh t decreased  th e  a c tiv ity  of th e  g land. A lthough i t  was less p ro n o u n ced , 
th is  d e c re a se  w as expected  in  view  o f th e  re su lts  o b ta in e d  in  some earlier e x p erim en ts  b y  one 
o f u s  in  th e  dove. T he season of th e  y e a r  is ap p a re n tly  n o t  w ith o u t influence on th e  e ffec t q u a rtz  
l ig h t  e x e r ts  o n  th y ro id  action , fo r in  experim en ts c a rried  o u t so fa r i t  asse rted  its e lf  less 
in  A p ril  t h a n  in  F eb ru ary . P e rm an e n t darkness a ffec ted  th y ro id  action  in  th a t  i t  increased  
th e  l a t t e r  in  re la tio n  to  th e  co n tro ls, b u t  again  n o t  w ith o u t in fluence b y  th e  season. In  
th e  a n te r io r  lobe of th e  p i tu i ta ry  b o d y  of th e  m ale con tro ls basophil and  sc a tte re d  ac id o p h il 
cells r e p re se n te d  th e  chrom ophil cells ; in  th a t  o f th e  an im als exposed to  q u a rtz  ir ra d ia tio n  th ere  
o c c u rre d  ac id o p h il and basophil cells in  v a ry in g  p ro p o rtio n s ; in  th a t  of th e  m ice k e p t in  darkness 
ac id o p h il cells w ere p red o m in an t. In  th e  adrenals , u p o n  th e  effect of q u a rtz -lig h t t r e a tm e n t  for
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n o t m ore th a n  th ree  weeks, th e  nuclei in the  zona g lom erulosa  decreased a n d  in  th e  zona 
fasc icu la ta  e ith e r rem ained unch an g ed  or slightly  increased  in  d iam eter, in re la tio n  to  th e  con­
tro ls. H istochem ica l ex am ination  of th e  co rtex  show ed reduced  con ten ts of lipo ids, ch o leste ro l, 
an d  asco rb ic  acid , which were on ly  dem onstrab le  in  th e  zona glom erulosa. On th e  o th e r  h a n d , on 
ir ra d ia tio n  las tin g  for a longer period  (tw o m onths) th e  en tire  co rtex  becam e s a tu r a te d  w ith  
lipoids an d  cholesterol. On these  g rounds th e  p resen t au th o rs  suggest th a t  sh o rt-p e rio d  ir ra d ia ­
tio n  in ten sifies  action  in th e  zona fascicu la ta  b u t d im inishes i t  in the  zona g lo m eru losa , while 
long-period  tre a tm e n t decreases i t  in  th e  en tire  cortex . T he su p ra ren a l cortex of th e  a n im a ls  k e p t 
in  da rk n ess w as sim ilar in s tru c tu re  to  th a t  in  the contro ls. O nce again  seasonal d iffe ren ces m ade 
them selves fe lt : irrad ia tions in  sum m er failed to be of effect on  th e  adrenal s tru c tu re .
I n  fem ale  mice, w hether tre a te d  w ith  q u a rtz  ligh t o r k e p t in  darkness, th e  s tru c tu re  of 
th e  th y ro id  an d  p itu ita ry  g lands revea led , in  dependence on  th e  phase of the  o estro u s cycle, the  
sam e p ic tu re  as is characteris tic  o f th e  ind iv idual phases on  th e  evidence of earlier s tu d ie s  m ade 
b y  th e  a u th o rs . Accordingly, th y ro id  ac tio n  was lively in  p ro -oestrum  and o es tru m , less so in 
th e  m eto estru m , and of m edium  in te n s ity  in  the  d ioestrum . As regards the action  o f th e  a n te rio r  
lobe of th e  p itu i ta ry  body, it was m ark ed  in  the  o estrum , s lig h tly  d im inished in th e  m e to e s tru m , 
while in  th e  d ioestrum  the  d e g ran u la ted  cells regenerated  an d  th e  cells th a t had  p e rish ed  due to 
liq u e fac tio n  w ere replaced ; in  th e  p ro -o estru m  the  hypophysea l action  became liv e ly  once m ore. 
B esides, in  th e  th y ro id  s tru c tu re  o f th e  fem ale anim als th e  various effects of the  d iffe re n t t r e a t ­
m en ts  d id  n o t fail to m anifest them selves, a lthough  th ey  w ere slight in re la tio n  to  th e  m ales. 
O n  co m paring  th e  s tru c tu ra l a lte ra tio n s , in th e  th y ro id  and p i tu i ta ry  glands of th e  sam e  an im al, 
w h e th er m ale o r female, au th o rs  found  th a t  th ey , to g e th e r w ith  th e  s tru c tu ra l p ecu lia ritie s  
c h a rac te riz in g  certa in  functional changes, were in  com plete coordination . The a d re n a ls  o f th e  
fem ale m ice irrad ia te d  w ith q u a rtz  lig h t likewise show ed th e  changes in dependence o f th e  phases 
o f  th e  o estro u s cycle : the  X  zone was absen t in  th e  p ro -o estru m  and the  m eto e stru m , alw ays 
p re sen t in  th e  oestrum , and a lte rn a te ly  p resen t o r absen t in  th e  dioestrum . T h e  e ffec t o f th e  
q u a rtz  l ig h t  m an ifes ted  itse lf in v a r ia b ly :  the  zona fascicu la ta  was wider in the  t r e a te d  th a n  in 
th e  co n tro l an im als ; a t  the  sam e tim e, th e  cellular nuclei in  th e  zona glom erulosa w ere sm aller 
in  d iam e te r  in  th e  irrad ia ted  th a n  in  th e  control mice. T h e  au th o rs’ conclusion is t h a t  from  
am ong th e  c lim atic  factors th e  p resence  or absence o f ligh t ex erts  a m ajor effect on  th e  s tru c tu re  
a n d  a c tiv ity  o f  th e  endocrine g lan d s stu d ied .
Q U A N T IT A TIV E  A N D  Q U A L IT A T IV E  A D A PTA TIO N  
I. K r o m p e c h e r
IN ST IT U T E  OF ANATOMY-, H ISTOLOG Y  AND EMBRYOLOGY, M EDICAL UNIVERSITY, D E B R E C E N
In ten s if ied  functional stress gives rise to  a th icken ing  o f th e  s tra tified  sq u a m o u s ep i­
th e liu m  o f th e  sk in  of the  palm  ; tn is  phenom enon, know n as a c tiv ity  h y p e rtro p h y , is reg ard ed  
a s  one o f q u a n tita tiv e  character, as i t  involves a m erely  q u a n tita tiv e  change in th e  d iffe re n tia tio n  
o f  th e  sam e q u a lity  of tissue. In  th e  sam e category  belong th e  phenom ena of d isuse  a tro p h y , 
w here th e  id en tica l type  of tissue  is w asting  aw ay (e.g. s tra tif ie d  squam ous ep ith e liu m , m uscle, 
bone). T hese  changes arise on ly  u p o n  functional stim uli w hich  v a ry  in in te n sity  b u t  n o t in 
q u a lity . T h e  question  presents itself, w h a t biological reac tio n  w ould be the  response o f th e  o rg an ­
ism  if, in s te a d  of a q u a n tita tiv e  change in  the  functional stress th a t  acts upon th e  liv in g  tissue , 
w e were to  ap p ly  an a ltogether new  q u a lita tiv e  functional stim u lus. This question  h a d  a lread y  
been  posed b y  R o u x , who assum ed th a t  a  q u a lita tiv e ly  new  fu n c tio n  was bound to  b rin g  fo rth  
a  q u a lita tiv e ly  new  tissue, b u t has fa iled  to  verify  his assu m p tio n  either by  d a ta  b a se d  upon  
positive o b se rv atio n s or by  ex p erim en ta l results. U nable  to su b s ta n tia te  th is co n jec tu re  e x p eri­
m en ta lly , B e n n i n g h o f f  re jected  i t  as basically  erroneous. Y e t, b y  applying ad eq u a te , q u a li ta ­
tiv e ly  new  biological functions a t  c e r ta in  sites, th e  w rite r an d  his co-workers h av e  fo u n d  it 
possible to  induce  the  organism  to  give rise  to q u a lita tiv e ly  new  ty p es of tissue a t  th e  s ites  in 
q u estio n . M ore th a n  ten  in n u m b er, these  tissues include hyaline  cartilage, collagenous c o n n ec t­
ive  tissue , ten d o n , fibrous cartilage, sm ooth  cartilag inous a rticu la r  surface, sy n o v ia l fringes, 
w hole jo in ts , e lastica , ep ithelial ad iposis, ep ithelial k e ra tin iza tio n , etc.
T he p re sen t paper describes a  case of q u a lita tiv e  a d a p ta tio n  which was n o t  e lic ited  
ex p erim en ta lly , b u t  was an  a d a p ta tio n  of th e  organism  in th e  s tr ic t sense of th e  w o rd , w here 
th e  ends o f  a h u m an  ulna frac tu red  in  th e  m iddle th ird  becam e ad ap ted  to each o th e r  b y  the  
fo rm atio n  of a tru e  jo in t in response to  stim uli of pressure  a n d  la te ra l disp lacem ent a c tin g  upon  
th em  d u rin g  th e  process of healing  (flexor — extensor synergism , su p in a tio n —p ro n a tio n , load).
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T h e  cancellous bony tissue  show ed a  finished s tru c tu re  a n d  th e  bone surfaces w ere covered w ith  
h y a lin e  cartilage  of a f ib ro u s n a tu re  (about the  sam e as is seen in  the  s te rnoclav icu lar jo in t) .In  
sec tio n s, fresh ly  form ed w ell-developed synovial fringes w ere  visible u n d e rn ea th  th e  a r tic u la r  
capsu le . In  th e  course o f th e  a d a p ta tio n  process, in  th is  case  w ith o u t ex p erim en tal interference,, 
a spong ious bone substance  — in s te a d  of a com pact one — w as form ed, w hich  m ere ly  m ea n t a 
d iffe ren ce  in  stru c tu re , — w hile  in  th e  m iddle th ird  o f th e  u ln a  cartilag inous a r tic u la r  surfaces, a 
jo in t  capsu le , and synovial fringes were form ed, th e  th re e  las t-m en tioned  g row ths re p re sen tin g  
tis su e  q u a lita tiv e ly  new  to  th is  site . B u t th e  jo in t as a w hole , to o , is a new g ro w th  a t  th is  s ite , 
a n d  m ay  be regarded as a  com plex  supportive organ m ad e  u p  o f d ifferent k inds o f tissue.
T h e  case described in  th is  p a p e r affords evidence fo r th e  fac t th a t  in  response to ap p ro p ­
r ia te  biological stim uli th e  o rg an ism  is capable of a d a p ta t io n s  by  m eans of th e  fo rm atio n  o f  
tissu es q u a lita tiv e ly  new to  th e  respective  sites. I t  also exem plifies th a t  in  th e  h u m an  organ ism  
th e re  does occur q u a lita tiv e  a d a p ta tio n  accom panied b y  th e  fo rm ation  of locally  new  tissues.
A D R E N A L  D E V E L O P M E N T  IN  H Y PO PH Y SE C T O M 1Z E D  CHICK E M B R Y O S
P. S imon and N . T ó th
IN ST ITU TE OF ANATOM Y, HISTOLOGY AND EM BRYOLOGY, MEDICAL U NIV ERSITY , PÉCS
T he effect exerted  b y  th e  em bryonic p itu ita ry  on  th e  stru c tu ra l d iffe ren tia tio n  of th e  
ad ren a l g land  has been s tu d ied  in  9 control and 10 h y p o physec tom ized  chick em bryos.
In  th e ir  ex p erim en tal ap p ro ach  to  the  p rob lem  th e  au th o rs  d ep arted  from  an earlie r 
o b se rv a tio n , nam ely, th a t  th e  ap p earan ce , on the  e ig h th  d a y , in  th e  cells of the  em bryon ic  p i tu i ­
t a r y  o f an  appreciably  q u a n ti ty  o f th e  im pregnable su b s ta n c e  w hich indicates g lan d u la r a c tiv ity  
(Szen tá g o th a i and Sz é k e l y ), coincides w ith th e  a p p ea ran c e  of the  double-refrac ting  su b s ta n ­
ce in th e  adrenal gland (D a w so n ) and w ith  the  tim e a t  w h ich  i t  is possible to  d em o n s tra te  th e  
A C T H  co n ten ts  of th e  p i tu i ta ry  w ith  biological m ethods (Sz é k e l y , E ndrőczi and  Szen tá g o th a i). 
H y p o p h y sec to m y  was p e rfo rm ed  p a rtly  by e lec tro co ag u la tio n  of R a th k e’s p o uch , p a r tly  by  
d e c a p ita tio n . H isto logically , co m p le te  rem oval of th e  p i tu i ta r y  was controlled in  serial sec tions 
o f th e  h ead  while the  s tru c tu re  o f  th e  adrenal gland was e v a lu a te d  by  the  following m eans.
1. In  the  contro l em b ry o s th e  adrenal cells beg an  to  a rran g e  them selves in to  read ly  d is tin ­
g u ish ab le  islets as from  th e  e ig h th  day, h u t in th e  hypophysec tom ized  an im als th is  process 
b eg an  on th e  nir.eth  or te n th  d a y  on ly  and was less consp icuous.
2. T he nuclei in  th e  a d ren a l cells were in th e  w hole  1 щ larger in d iam e te r  in  th e  h y p o ­
ph y sec to m ized  th an  in  th e  co n tro l embryos.
3. T he m ean p ro p o rtio n  o f m ito tic  to  norm al a d re n a l cells (w ith  6000 — 8000 cells p e r 
c o u n t) , w as for th e  co n tro l em b ry o s 0,47%  on th e  7 th , 1 ,25%  on th e  8 th , 0,89 on th e  9 th , 
0 ,7 1 %  on  th e  10th d ay , a n d  fo r th e  hypophysectom ized em bryos 0,59%  on th e  8 th , 1,16%  on 
th e  9 th  1,19%  on the  10 th , an d  1 ,31%  on th e  11th d ay . A ccordingly, while in  th e  ad renal gland 
o f  th e  n o rm al em bryo s tru c tu ra l d ifferen ta tion  begins on  th e  e igh th  day, h y p o p h y sec to m y  signi­
f ic a n tly  re ta rd s  the  p rocess, as is ind icated  f irs t o f all b y  th e  g reater size of th e  nucle i and  th e  
p ro tra c te d  high p ro p o rtio n  o f m ito tic  cells.
IN V E S T IG A T IO N S C O N C ER N IN G  T H E  H Y PO T H A L A M IC  R E G U L A T IO N  
O F  T H E  H Y P O P H Y S E A L -A D R E N A L  SYSTEM
A. K ovách , Magdolna  I r á n y i, J .  A n ta l  an d  Gy . Gosztonyi
IN ST IT U T E  O F PHYSIOLOGY, MEDICAL U N IV E R S IT Y , BUDAPEST
T h ere  are several d a ta  in th e  lite ra tu re  concern ing  th e  hypothalam ic reg u la tio n  of th e  
h y p o p h y sea l-ad ren a l sy s tem , b u t  as regards localization  no  uniform ly accepted view  has as yet 
dev elo p ed . O ur earlier e x p e rim e n ts  carried ou t w ith  a la rg e  num ber of anim als hav e  delivered 
ev id en ce  th a t  in the  ra t  th e  m o st forceful im pedim ents to  th e  activ ization  of th e  h y p o p h y sea l-ad re ­
nal sy s tem  are lesions in  th e  m edia l p a r t of th e  su p ra o p tic  region (n. su p rach iasm aticu s , n . 
filifo rm is and n. p a rav e n tric u la ris ) . The object of o u r p re se n t  investigations w as to  th row  lig h t 
u p o n  th e  m echanism  of th e  phenom enon.
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In  the  ex p erim en ts 345 in b red  albino ra ts  o f 150 g average w eight were u sed . T w o reac ­
tio n s  w ere em ployed to  te s t  the  h y p o p hysea l-ad renal system  for activ ization . E o sin o p én ie  reac ­
tio n s w ere elicited w ith  50 /ig  o f ad renalin  in jec ted  su b cu tan eo u sly  and 2,5 to 5,0 /ig  ad m in iste red  
w ith  th e  aid  of a s te reo tac tic  ap p a ra tu s  d irec tly  to  th e  p itu ita ry , 0 ,1 —0,2 — 1,0 I .U . o f ACTH 
given  in tra p erito n ea lly , an d  400 to  500 g of co rtisone g iven subcutaneously. T h e  d ro p  in th e  
ascorb ic  acid of th e  ad ren a l g land  was tes ted  w ith  ad ren a lin  applied subcu tan eo u sly  (300 g) 
an d  ad m in istered  d irec tly  to  th e  p itu ita ry  (2,5 to  5,0 g), fu r th e r  w ith ACTH in jec ted  in tra p e r i­
to n ea lly  (0,05 I.U .).
I t  has been found  th a t  a f te r  a h y p o th a lam ic  lesion, n o t only th e  ad ren a lin  g iven  su bcu­
tan eo u sly , b u t also th a t  reach ing  th e  p itu ita ry  g land  d irec tly , fails of effect. T his fin d in g  a p p ea rs  
to  p reclude  any  supposition  th a t  in anim als w ith  a  h y p o th a lam ic  lesion the  ad ren a lin  c an n o t find 
its  w ay  in to  the  h y p ophysis because of vascu la r in ju ries. O ur observation  a ffo rds su p p o rt for 
th e  idea  th a t  ad renalin  a tta c k s  a t  a p o in t in th e  cen tra l nervous system .
Also, i t  has been  fo u n d  th a t  in  anim als w ith  a  hypo th a lam ic  lesion, th e  éosinopénie  and 
th e  reduced-ascorb ic-acid  reac tions due to  th e  a c tio n  of exogenous ACTH, are likew ise signifi­
can tly  in h ib ited . On th e  o th e r h an d , upon  th e  ac tio n  of exogenous cortisone, th e  sam e an im als 
give norm al éosinopénie reac tions, desp ite  h y p o th a lam ic  lesions.
T his last fin d in g  is an  a rg u m en t in favour o f a change in  the  sensitiv ity  to  A C T H  tak in g  
p lace  in  th e  adrenal g land  of anim als w ith  h y p o th a lam ic  lesions.
R E SP O N S E  O F T H E  DOG TO IN T R A V E N O U S SA LIN E  
P. B á lin t , Á gnes  F e k e t e , A. H a jd ú  and  É va K iss 
INSTITUTE OF PHYSIOLOGY, MEDICAL UNIVERSITY, BUDAPEST
A ccording to  d a ta  in  th e  l ite ra tu re , in  th e  dog, unlike in m an, th e  f i r s t  re sp o n se  
to  saline infusion is in tensified  glom erular f i ltra tio n  followed by  increased  e x cre tio n  o f 
sod ium  and  w ater. B y th e  evidence of a series of investig a tio n s, filtra tio n  as m easu red  b y  in u lin  
c learance  shows no apprec iab le  in ten sifica tio n  a f te r  saline infusion, unless d iu resis an d , in 
connection  therew ith , f i ltra tio n  were a t a very  low level in  th e  control period p reced ing  infusion. 
I f  in th e  contro l period d iuresis was m ore th a n  0,3 m l/m in /m 2, the  rise in th e  r a te  o f  f i ltra tio n  
a f te r  infusion  will no t be sign ifican t, b u t excretion  of N a and w ater will increase  b y  several 
h u n d red  per cent.
On experim en tal evidence, in oliguria inu lin  clearance cannot be regarded  as th e  tru e  
m easure  o f filtra tio n , because clearance m easured  in th e  u sua l way gives only a  f ra c tio n  of th e  
rea l va lue  ob tained  by d irec t d e te rm in a tio n  of th e  ren al p lasm a flow and by in u lin  e x tra c tio n . 
1 iie h igher ra te  of f i ltra tio n  associated  w ith  d iuresis is b u t  an  ap p aren t one.
A ccordingly, in th e  dog, th e  sam e as in  m an , th e  enorm ous increase in ex cre tio n  o f N a a n d  
w a te r, w hich follows th e  sw ift in trav en o u s in tro d u c tio n  o f saline corresponding to  3 o r 4 p e r  
c e n t o f  body  w eight, is due prim arily  to a red u ctio n  in tu b u la r  reabsorption .
W here  8 to  14 hours earlier th e  dog had  been p re h y d ra ted  by the  in trav en o u s a d m in is tra ­
tio n  of 30 m l/kg 0,6-per cen t NaCl, excretion  of so-called free w ater was observed a f te r  th e  sa lin e  
in fusion , in add ition  to  th e  m o d era te  rise in f i ltra tio n  and  th e  enorm ous increase in  N a  ex cre tio n  
m en tio n ed  above. In  o th e r w ords, in th e  p re h y d ra ted  dog, ju s t  like in m an, iso^.notic  h y p e rv o l- 
aem ia elicits inh ib ition  of A D II secretion and , th u s , excre tion  of osm otically free w a te r.
IN V E S T IG A T IO N S IN T O  T H E  EV O L U T IO N  O F  T H E  PIT U IT A R Y -A D R E N O C O R T IC A L
SY STEM
P. Med g y esy  and  E . E ndrőczi 
INSTITUTE OF PHYSIOLOGY, MEDICAL UNIVERSITY, PÉCS
On the  basis o f stud ies carried  ou t concerning th e  p itu itary -ad ren o co rtica l an d  ly m p h a tic  
sy s tem  o f various an im als , au th o rs  reached  from  th e  p o in t o f view of co m p arativ e  endocrino- 
logy — th e  following conclusion.
1. In  experim en ts perform ed in m an, dog, c a t,  ra b b it ,  guinea-pig and r a t ,  re la tio n sh ip s  
— ch arac te ris tic  of th e  species — were established betw een  th e  adrenocortical a c tiv ity , th e  d ro p  
o f th e  lypm hocyte  co u n t owing to  d ifferen t stresses, th e  w eigh t o f adrenal and th e  sp leen .
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2. I n  th e  o n togenetical developm ent of th e  p itu ita ry -a d ren o c o rtic a l system  of d iffe ren t 
species g re a t differences w ere fo u n d  in  re la tion  to  th e  pre- a n d  p o s tn a ta l period. I t  w as suggested  
t h a t  th ese  differences a re  in  close connection  w ith  th e  d ev elo p m en t o f th e  vegetative  re flex -sy stem  
o f each  species. In  chickens th e  A C T H  ac tiv ity  was o b se rv ed  a lread y  in  th e  egg of 8 —9 d a y s , 
w hile  i t  app eared  in  new -born  r a ts  on ly  8 — 10 days a fte r  b i r th .  I n  m am m als th e  d ev elo p m en t o f  
h u m o ra l a d ap ta tio n  an d  t h a t  o f th e  vegeta tive  reg u la tio n  b y  th e  cen tra l nervous sy s tem  show  
a  close paralellism .
R E C E N T  IN V E ST IG A T IO N S IN T O  T H E  FU N C T IO N A L  POLARITY" O F T H E  R E T IN A
G. S z é k e l y
IN ST IT U T E  OF ANATOM Y, H ISTOLOGY AND EM BRYOLOGY, M EDICAL U NIV ERSITY , PÉCS
P rev io u s experim en ts  o f th e  au th o r concerning o p tic  reflexes a fte r vario u sly  o rien ted  
tra n sp la n ta tio n s  o f th e  eye-an lage  o f Triturus vulgaris em b ry o s led  to  th e  conclusion th a t  th e  
fu n c tio n a l p o la rity  of th e  eye-an lage  is earlier de term ined  in  th e  an tero-posterio r th a n  th e  dorso- 
v e n tra l  d irection . O th er ex p erim en ts , in  w hich m icrolesions w ere induced in  th e  reg ion  of th e  
te c tu m  o p ticum , have fu rn ish ed  p ro o f th a t ,  once th ey  are fu n c tio n a lly  determ ined, o p tic  n eu rons 
c an n o t e stab lish  fu n c tio n al c o n ta c t in  th e  tec tu m  o p tic u m  ex cep t w ith  sim ilarly  d e te rm in ed  
n e rv e  cells, even in  th e  case o f  a n  inversely  oriented  tra n s p la n ta t io n  of th e  em bryonic  eye-an lage .
I n  th is  la te s t ex p erim en t, a u th o r  ha lved  th e  em b ry o n ic  eye-anlage in  th e  d o rso -v en tra l 
p lan e  befo re  defin itive  fu n c tio n a l d e te rm in a tio n  of th e  d o rso -v en tra l axis had  ta k e n  p lace  (s t. 
25). B y  f i t t in g  to g e th e r th e  tw o free  poles of th e  rem ain in g  n a sa l (or, in  some cases, tem p o ra l)  
h a lf, h e  w as able to  p ro d u ce  a n  eye-cup h a lf th e  size o f th e  o rig ina l one, w hich, w ith  a n te ro ­
p o ste rio r  axis reversed, he th e n  tra n sp la n te d  to  th e  site  o f th e  c o n tra la te ra l eye-anlage of a n o th e r  
em b ry o . T h e  nasal (or tem p o ra l)  pole of th e  rem ain ing  h a lf  o f  th e  eye-anlage cam e to  o ccupy  
a  rev ersed  position  ; th e  op p o site  pole was form ed b y  th e  fusion  of th e  fu n c tio n ally  u n d e te r ­
m in ed  orig inally  superior a n d  in ferio r poles. O ptic  re flex  te s ts , perfo rm ed  a fte r th e  dev elo p m en t 
o f  v ision , p roved  th a t  th e  fu n c tio n a lly  undeterm ined  h a lf  o p p o site  p a r t  of th e  fu n c tio n ally  d e te r ­
m in ed  n asa l (tem poral) h a lf  o f  th e  eye-anlage developed a  tem p o ra l (nasal) charac te r. A fte r an  
eye-an lage  h ad  been c u t in  tw o  along th e  an te ro -p o sterio r p lane , and th e  folded low er h a lf  
tra n s p la n te d , th e  n asa l a n d  tem p o ra l eye-anlage p o rtio n s  fo rm ing  th e  new u p p e r pole w ere 
obse rv ed  to  re ta in  th e ir  o rig ina l functions. The a u th o r  d raw s fro m  these  experim en ts th e  con­
c lusion  th a t  th e  a lready  d e te rm in ed  specific ch arac te r o f  a n y  pole of th e  eye-anlage is ab le  to  
in d u ce  a  corresponding op p o site  specific  ch aracte r in  an y  u n d e te rm in e d  tissue of th e  sam e an lage 
w hen  s itu a te d  opposite to  th e  fo rm er. In  analogy to  ou r p re se n t concepts o f m orphological d e te r ­
m in a tio n  of o th er o rgans th e  a u th o r  th inks th a t  th e  sp ec ific  biochem ical actions w h ich  are  
p ro b a b ly  a t  p lay  beh ind  th e  p rocess o f determ ination , ta k e  a n  essen tia l p a r t  also in  th e  em b ry o n ic  
fo rm a tio n  o f nerve connections.
T H E  BASIC PRO CESS — IN  T H E  MUSCLE -  O F  T H E  CO N V ER SIO N  O F C H E M L IC A L
E N E R G Y  IN T O  W O R K
N . A. B í r ó  a n d  B. N a g y
IN ST ITU TE OF ANIM AL BIOCHEM ISTRY, LORÁND EÖTVÖS U N IV ER SITY , BUDAPEST
I n  recen t years, p rog ress in  m uscular b io ch em istry  h a s  been  conspicuous ch iefly  fo 
a ch iev em en ts  in  ex p erim en ts concerned  w ith  th e  c o n tra c ti le  'm uscle-m odels. T hese ex p eri- 
m en ts  h a v e  left little  d o u b t t h a t  th e  phenom ena w hich a re  obse rv ed  to  tak e  place on  th e  in te ra c ­
t io n  o f actom yosin  gel, ac to m y o sin  filam en t, and e x tra c te d  m uscle  fib res on  th e  one h a n d , and  
A T P  on  th e  o ther, re s t u p o n  th e  sam e physicochem ical p rocess ; fu rth e r, th a t  th e  sam e basic 
p rocess underlies m u scu la r fu n c tio n  in  vivo, w hich m an ifes ts  i ts e lf  in  th e  o p era tio n  of m odels. 
H ow ev er, rem ark ab ly  l it t le  p rogress has been m ade in  c la rify in g  th e  question  as to  w h a t c o n sti­
tu te s  th e  essence of th e  com m on  b asic  phenom enon, i.e ., o f  th e  in te ra c tio n  betw een th e  acto m y o sin  
a n d  A T P .
20
D ep artin g  from  th e  fu n c tio n al role of th e  adenosinepolyphosphates in  b u ild in g  up  actin  
an d  from  th e  concep tion  t h a t  in  som e phase  of m uscu lar fu nction ing , th e  p h o sp h a te  b o n d  energy  
is b ound  to  be tra n s fe rre d  on  to  th e  p ro te in  s tru c tu re  th e  p re sen t a u th o rs  h av e  ad o p ted  fo r 
w orking h ypo thesis t h a t  th e  conversion  o f energy, i.e. i ts  transference  from  th e  sm all-m olecu lar 
com pounds to  the  p ro te in  s tru c tu re , tak e s  place th ro u g h  th e  in te rm ed ia ry  of th e  adeinnucleo tide  
b o u n d  to  th e  s tru c tu ra l p ro te in s . A ccordingly , th ey  assum e a  cyclic phosphory la tio n -d ep h o sp h o ry ­
la tio n  an d /o r exchange o f th e  s tru c tu re -h o u n d  A D P.
To th e  fo rm er ex p erim en ta l find ings o f th e  a u th o rs  th a t  th e  p ro te in -b o u n d  n u c leo tide  
characterizes every  m uscle , a n d  n o th in g  else b u t  m uscles, h av e  found  new  su p p o rt in  th e  fa c t 
th a t  one of th e ir re c e n t s tu d ies  on  a  tissu e  (the  m edulla  o f  th e  ad ren a l g land  o f th e  horse , th is  
m edu lla  con tain ing  even  m ore  A T P  th a n  th e  m uscle), fa iled  to  reveal a n y  tra c e  o f b ound  
nucleo tide .
In  conclusion, th e  a u th o rs  describe a p rocedure  w hich , b y  com bining a d so rp tio n  on 
ac tive  carbon  and p a p e r  c h ro m a to g rap h y  in a single o p e ra tio n , m akes i t  possible to  analyse  th e  
b o u n d  nucleo tides o f  a b o u t 2 g o f m uscu lar tissue fo r A T P , A D P, and AM P. E x p e rim en ts  to  
d e m o n s tra te  w ith  th is  m e th o d  th e  assum ed functional changes in  th e  b ound  n u cleo tides a re  in 
progress.
E X C H A N G E  O F PO TA SSIU M  A N D  PH O SP H O R U S ISO T O PE S IN  T H E  A C T IV E  M USCLE
J . TlGYI
IN ST IT U T E  OF BIO PH Y SICS, MEDICAL U N IV ER SITY , PÉCS
Io n  exchange in  th e  ac tiv e  m uscle was studied  on sa rto riu s  p rep ara tio n s in  R in g er’s so lu tion  
co n ta in ing  K 42 and  P 32, a f te r  several hours of w ork done a t  room  tem p era tu re . O n th e  one han d , 
th e  m uscle a t  re st w as com p ared  w ith  its  d irec tly  or ind irec tly  s tim u la ted  p a ir , on  th e  o th e r hand , 
th e  d irec tly  and  in d ire c tly  s tim u la te d  m uscles were com pared . I n  th e  la t te r  ex p erim en ts  th e  two 
paralle l m uscles w ere a lw ays s tim u la te d  in  iden tical electric  c ircu its .
T he m uscles w ere d ried  an d  in c in e ra ted  in th e  electric  oven. F rom  one p a r t  o f  th e  solution 
o f th e  ashes, a fte r ev ap o ra tio n  to  d ryness, ra d io ac tiv ity  w as d e te rm ined , in  a n  o th e r p a r t  
chem ical m icroanalysis w as perfo rm ed . P'rom th e  d a ta  o b ta in ed  in  th is  m an n e r th e  specific 
a c tiv ity  w as co m puted , an d  th is  w as th en  used to  draw  conclusions.
As regards K , d u rin g  th e  ex p erim en t lasting  for ab o u t 4 hours, (i) a p p ro x im ate ly  20 p e r 
cen t o f po tassium  o f th e  re s tin g  m uscle w as found to  exchange against th e  p o tass iu m  o f th e  
su rround ing  norm al R in g e r’s so lu tion , and  (ii) th e  d irec tly  s tim u la ted  m uscle w as observed  to  
lose a  considerable a m o u n t o f po tassiu m  (in  accordance w ith  earlier re su lts  in  o u r  In s titu te )  
w hile, a t  th e  sam e tim e , th e  specific a c tiv ity  o f th e  po tassium  increased  by  ro u g h ly  30 pe r cen t 
in  re la tio n  to  th e  in d ire c tly  s tim u la te d  paralle l muscle.
Concerning th e  P  exchange, th e  resu lts  o b ta ined  w ere sim ilar in  p rincip le.
Significance seem s to  a tta c h  to  these  resu lts in  resea rch  of th e  fu n d a m e n ta l phenom ena 
o f stim ulus.
T H E  M ECHANISM  O F F L U ID  M O B ILIZA TIO N  A N D  O F  C O N C EN TR A TIO N  W O R K
IN  BIO LO G Y
D. Makarész
IN ST IT U T E  OF BIO PH Y SICS, MEDICAL U N IV ER SITY , PÉCS
In  liv ing  organism s th e  passage of substances p roceeds e ith e r th ro u g h  sem iperm eable  
m em branes o r in  e x trace llu la r  and  in trace llu la r spaces, respectively .
Therm oosm osis offers a  good exp lan atio n  for th e  tra n s p o r t  o f substances th ro u g h  a  sem i- 
perm eab le  m em brane . T he phenom enon w as studied  in  su b sequen t m odel experim en ts  ; 
a  sem iperm eable m em b ran e  w as p rep ared  w ith  lipoid so lu tion . J u s t  like  in  ea rlie r experi­
m en ts m ade w ith  p ro te in , i t  has  been  found  th a t ,  p ro v id ed  i t  is w arm er, th e  m ore  concen-
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t r a t e d  so lu tio n  is capable o f d ilu tin g  th e  less con cen tra ted  one, if  th is  is cooler. Since sim ilar 
s t r u c tu r e s  o r  tem pera ture  g ra d ie n ts  a re  also encountered  in  liv in g  cells (g lands, roo ts), i t  is th o u g h t 
t h a t  a  p a r t  m igh t be p layed  b y  th e  sam e m echanism  in  b io logy, in  th e  passage of substances 
th r o u g h  m em branes.
A s regards th e  c o n ce n tra tio n  w o rk  in  cellular spaces, th is  m ig h t be re la te d  to  th erm al 
d i f fu s io n , respectively  cap illa ry -th e rm o d iffu sio n . I f  in  th e  g ap  th e re  is some k in d  of a  solu tion , 
a n d  th e  tw o  opposite walls d iffe r in  tem p era tu re , th en  th e  so lu tion  is m ore c o n cen tra ted  near 
th e  co o le r w all ; or, if  th e  w alls a re  o f th e  same tem p e ra tu re , b u t  th e  so lu tion  is in  flow , th en  
— a n d  th is  is cap illa ry -therm od iffusion  — i t  becom es cooler an d  of h igher co n cen tra tio n  in  the  
m id d le , a n d  w arm er and m ore d i lu te  on  th e  m argins. In  b io logical objects, b o th  a re  possible 
(e .g . in  in te rce llu la r spaces, loops o f  H e n l e , etc.).
E A R L Y  CHEMICAL P R O C E S S E S  O F M USCULAR A N D  N E U R A L  A C T IV IT Y  
L. J e n d r a s s ik , J .  F aiszt an d  T . L antos
RESEARCH D EPA R T M E N T F O R  PHYSIOLOGY AND PHY SIOLOG ICA L CHEM ISTRY, 
L O R Á N D  EÖTVÖS U N IV ERSITY , BU D A PEST
T h e  f irs t  aim  of th e  in v e s tig a tio n  was to decide th e  fu n d a m e n ta l question , w he th er th e  
e n e rg y  necessa ry  to perform  m u sc u la r  w ork , will be released ju s t  u n d e r th e  action  of th e  stim ulus 
l ib e r a te d  from  chemical sources, o r  i t  s ta y s  ready  for use in  p o te n tia l  form , accu m u la ted  during  
r e la x a t io n  an d  repose. T he fr is t p o ss ib ility  would be p roved , if  th e  decom position  o f m akroerg  
p h o s p h a te s  : aden o sin e trip h o sp h a te  (A T P ) and c rea tin ep h o sp h a te  (C P) (“ P -ergens” , “ pergens” ) 
a p p e a re d  a lready  a t th e  v e ry  o u ts e t  o f con traction . P rogresses in  m ethods in  th e  la s t  years 
seem ed  to  have  facilitated  e x p e rim e n ts , a p t  to  resolve th is  qu estio n . T he resu lts  o b ta in ed  up  to 
p re s e n t  a re , however, c o n tra d ic to ry , p ro v in g  a lte rna te ly  one o f th e  opposite  possibilities.
A  d ifficu lty  of p revious in v e s tig a tio n s  was th a t ,  for th e  f ix a tio n  of th e  m o m en tary  chem ical 
s t a t e  o f  th e  muscle, only d eep-freez ing  was available w ich p rovokes, by  itself, con trac tio n . To 
m e e t  th is  d ifficu lty , a chem ical m e th o d  has been e lab o ra ted , in  w hich , a fte r  cu rariza tio n , a 10 
p e r  c e n t  sod ium  hydroxide is u sed . Follow ing hom ogenization , n eu tra liz a tio n  an d  trich lo racetic  
d e p ro te in iz a tio n , in  the  f i ltra te  f i r s t  an o rg an ic  ( +  CP) p h o sp h a te  w as de term ined , as also th e  P  
w h ic h  is  lib e ra ted  by 10 m in  h y d ro ly s is  and corresponds to  th e  sum  of A T P  an d  A D P (bo th  
b y  p h o to m e tr ic a l hydrochinone m e th o d  of J en d ra ssik  an d  H orváth , CP was d e term ined  by 
th e  m o d ifie d  m ethod of Al e x e je v a ).
W h e n  one of the  sa rto riu s  m uscles o f Rana esculenta w as k e p t a t  re s t, w hile producing  a 
1 — 5 seco n d  te tanus in th e  o th e r  (c o n tra la te ra l)  horizon tally  k e p t  un loaded  m uscle, b y  s tim u la tin g  
i t  w i th  a  50 H z frequency, th e  p e rg en  v a lu es were found  to  be  id en tica l on  b o th  sides. T h is proves, 
t h a t  decom position  does no t se t in  i f  no tension  is p roduced  or w ork  perform ed.
I f ,  on  the  o ther han d , th e  m u sc le , loaded w ith  a w e igh t o f 30 — 50 g was s tim u la ted  e ither 
iso m e tr ic a lly  or isotonically , e v en  a  te ta n u s  of 0,5 seconds w as found  to  be su ffic ien t for a 
n o ta b le  A T P  and CP sp littin g  (1 — l^jiiM /g) as com pared to  th e  s ta te  of re st. D uring  te ta n i 
o f  2 seco n d s w ith  a m usclar p e rfo rm a n ce  of ab o u t 200 g cm /g  m uscle (recorded on a  kym o­
g ra p h ) ,  th e  decom positions w ere a b o u t  2 —2,5 /«M/g m use., am o u n tin g  to  a  to ta l  o f approx i­
m a te ly  4 5 —50 meal, th e  d eco m p o sitio n s o f CP being in  i t  m o stly  g reater. T herefore  co n tr­
a c t io n  in  its e lf  causes no d eco m p o sitio n  of th e  “ pergens” . O n th e  co n tra ry , i t  becom es even 
in  a  few  te n th  of a second v e ry  co n sid erab le , and increases w ith  tim e , if  th e  m uscle ex erts  force 
a n d  p e rfo rm s  work. The sam e m u s t  be  va lid  also for a tw itch .
A  fu r th e r  object o f th e  in v es tig a tio n s  was to  d e te rm in e  th e  com ponents of th e  changes 
o c c u rr in g  during  the p erfo rm ance  o f  w ork . W hile a considerab le  decom position  of pergens is 
in d u c e d  even  by  a passive lo ad in g  o f  th e  m uscle, th e  e x te n t o f  decom position  is a b o u t th re e  tim es 
a s  la rg e , i f  i t  exerts active  fo rce . I n  o rd e r to  determ ine th e  a m o u n t o f energy corresponding  to  
a  p e rfo rm a n ce  of w ork, th e  m u sc le  o f  th e  one side was f i r s t  lo ad ed  and  im m ed ia te ly  a fte rw ards 
s t im u la te d  (th is muscle h ad  th u s  to  p e rfo rm  a certa in  am o u n t o f w ork  b y  lifting  th e  load), while 
t h e  m u sc le  o f the  o ther side w as f i r s t  stim u la ted , i. e. b ro u g h t in to  te ta n u s , an d  th e n  loaded. 
B o th  th e se  experim ents w ere p e rfo rm e d  on num erous an im als , an d  th e  va lues th u s  ob tained  
w e re  co m p ared  also w ith  th e ir  s ta te s  a t  re st. In  the  case o f th e  above-m en tioned  w ork perform ance 
{4,7 m ea l), th is am ount is l ib e ra te d  b o th  from  A T P an d  C P, so t h a t  th e  to ta l  va lue  of released 
e n e rg y  is  tw ice as m uch. T h ere fo re  th e  “ n e t” useful effect is 50 pe r cen t. B u t ex e rtio n  of active 
fo rc e  cau ses a breakdow n som e f iv e  tim es greater, in  w h ich  m o stly  th a t  o f CP predom inates. 
I n  e x p e rim e n ts  w ith in d irec t s tim u la tio n s  (on non-cu rarized  isch iad icus-gastrocnem ius p re p ara ­
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tions) a fu r th e r  surp lus o f decom position  appears, even  w ith o u t tension- and w ork p e rfo rm an ce  
ap p ro x . 10 m cal/g in  2 sec) and  p o in ts to a  sp littin g  of pergens in  th e  end-plates. T ak in g  th is  
a lso  in  accoun t, th e  “ gross”  useful effect becom es ra th e r  low, n o t m ore th an  13 — 15 pe r cen t. 
E xam in ing  th e  re s titu tio n  a fte r  passive stre tch ing  it  is found  th a t  th e  (CP) is m ore qu ick ly  
recovered , and w ith in  a m in u te  i t  m ay  even rise above its  re stin g  level.
Considering th a t  also th e  cerebrosides of th e  m yelin  sh ea th  tak e  p a r t  in  th e  ax o n al 
flow , a u th o rs  are m aking  investig a tio n s to e lucidate  th e  role p layed  by  th e  sugar co m p o n en t o f 
these  lip ids in  n eu ral and m uscular a c tiv ity  and  troph ical effects.
T H E  SIG N IFIC A N C E  O F E L E C T R O M E T R Y  IN  T H E  ST U D Y  O F BIOLOGICAL PR O C E S SE S
A. K rámli
IN ST ITU TE OF CHEM ISTRY AND BIOCHEM ISTRY, M EDICAL UNIV ERSITY , SZEGED
Since in system s co n ta in ing  liv ing  cells th e  rH , com p u ted  w ith  due regard  to  th e  red o x  
p o te n tia l  (R P ) and  th e  p H  respec tive ly , is ch arac te ris tic  o f  th e  m etabolism , i t  is su itab le  to  
g ive  a  general im pression  of th e  s ta te  o f the  system . T he curve  w hich d em onstra tes th e  changes 
in  th e  R P  or rH  is in d ica tiv e  o f th e  d irec tion  of th e  m etabo lic  processes, and can  th ere fo re  be 
used  as an  in d ica to r in  m an y  tes ts , p a rticu la rly  in m icroorganic  cultures. Thus, on  th e  basis o f 
th e  d irec tion  of th e  redox curve i t  was possible to  de te rm in e  th e  trace-elem ent req u irem en ts  
o f  m icroorganism s, and  from  th e  resu lts  o f corrosion te s ts  th e  m ate ria l could be decided  w hich 
i t  is m ost exped ien t to  use in  bu ild ing  fe rm en ta tio n  eq u ip m en t. W ith  the  a id  o f R P  m easu re ­
m en ts, i t  was possible to  de te rm in e  w ith  g re a t precision th e  presence of such exceedingly  sm all 
q u a n tit ie s  o f an tib io tic s  as, for in stan ce , 10—7yMg of penicillin , an d  the  resistance of m icroorgan ism s 
to an tib io tics. F u r th e r , b y  in te rp re tin g  th e  redox cu rve  on  th e  basis o f m etabo lite  fo rm a tio n  it 
p roved  possible to  estab lish  its  so-called p roductive  phase , an d  by a rtific ia lly  p ro tra c tin g  th a t  
phase , to  raise considerab ly  th e  p ro d u c tio n  of a n u m b er o f th erap eu tica lly  im p o rta n t m etab o lic  
p ro ducts , e.g., e rgosterin , rib o flav in , and  s trep tom ycin . R edox  system s derived from  th e  sam e or 
from  o th e r organism s were used in  p ro longating  th e  p ro d u c tiv e  phase. Besides know ing  th e  R P , 
w hich governs th e  therm o d y n am ic  conditions, i t  is im p o rta n t to  know  the  physicochem ical and 
b iochem ical processes th a t  give rise to  it, and  an  equally  essen tia l facto r in d irec ting  m etab o lism  
is  th e  redox  cap ac ity  of th e  system . Thus, fo r in stance, i t  has been found th a t  u p o n  th e  action  
o f  u ltrav io le t or X -ray s, changes tak e  place in the  R P  and  redox  capacity , respec tive ly , o f bac­
te ria l n u tr ie n t m edia. I t  has also been established th a t ,  b y  inh ib iting  the  P a steu r  effec t and 
enhan c in g  carboxylase  p ro d u c tio n , thioglycolic acid, w hich  increases the  p ro d u c tio n  o f ergo- 
s te rin e  in  y eas t, sh ifts th e  m etabolism  in th e  d irec tion  o f p roducing  alcohol an d  sy n th e tis in g  
lipids. In te rp re ta tio n  of th e  redox  curve has led to  th e  so lu tion  of th e  problem  o f co n tin u o u s 
fe rm en ta tio n . I t  was th e  redox curve th a t  has m ade obvious th e  earlier tendency  o f b reak in g  up 
in to  phases con tinuous fe rm en ta tio n  processes. I t  was th e  redox  po ten tia l th a t  h as been  found 
to  be th e  su itab le  m eans by  w hich to  render th e  in d iv idua l phases s ta tio n a ry  and  to  co n tro l the  
speed o f th e  process, because, as a well-defined therm o d y n am ica l concept, th e  re d o x  p o ten tia l 
expresses th e  re su lta n t o f all th e  processes tak in g  p lace in  th e  cu ltu re. On em ploying th e  con ti- 
nouos m ethod  contro lled  w ith  th e  aid  of th e  redox p o ten tia l i t  is possible to  in te rfere  w ith  each 
in d iv id u a l phase, e.g., to  in tro d u ce  precursors a t  th e  r ig h t tim e and place. In  th is  m an n e r, in 
ad d itio n  to  securing  th e  ad v an tag es o f th e  con tinuous process, an  im provem ent in  p ro d u c tio n  
can  be achieved. F o r in stance, an  increase o f 50 per cen t has been a tta in ed  in p ro d u c in g  rib o ­
flav in  b y  th e  con tinuous process.
A ST U D Y  O F T H E  PH A SE S IN  IN D U C T IV E  EN ZY M E FO R M A TIO N  
M. K ramer  and F . B. Straub
IN ST ITU TE O F MEDICAL CHEM ISTRY, M EDICAL U N IV ERSITY , BUDAPEST
I t  is know n from  th e  w ork of P ollock  th a t  th ere  are th ree  phases d istingu ishab le  
in  th e  in d u ctiv e  penicillinase syn thesis o f Bacillus cereus N R R L -B -569 stra in , nam ely , 1. the  
period o f the  specific b ind ing  of th e  penicillin, lasting  for 1 to 5 m inutes ; 2. the  la te n cy  period 
preceding the  tru e  p ro te in  syn thesis, lasting  for 15 to  25 m in u te s ;  3. the  period o f th e  a c tu a l
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e n zy m e  syn th esis , depending fo r i ts  len g h t on th e  p resen ce  or absence of th e  free  su b s tra te  
(p en ic illin ).
H a v in g  studied these  p h ases  experim en tally , th e  a u th o rs  have come to  th e  following 
co n c lu s io n s  :
1. T h e  specific b ind ing  o f pen ic illin  is un co n d itio n a lly  dependen t on th e  in ta c tn e ss  o f th e  
cells. O w in g  to  a com petitive m ech an ism , b inding can  be  tem p o rarily  suspended b y  th e  p rev ious 
a d d it io n  o f  ascorbic acid.
2. D u rin g  the  la tency  p e rio d  ribonucleic acid sy n th esis  occurs, th e  d u ra tio n  of th e  process 
d e p e n d in g  on  th e  q u a n tity  o f  nucle ic  acid precursors p re sen t.
3. F o r  th e  phase of p ro te in  sy n th esis  itse lf th e  in d u ced  b ac teria  do n o t have  to  be  in ta c t  ; 
th e  p ro to p la s t  fraction  alone is c ap a b le  o f perform ing i t .  N o t only th e  a c tu a l k in etics an d  d u ra ­
t io n  o f  pen ic illinase  fo rm ation , b u t  i ts  energy req u irem en t is also d ifferen t according to  w he­
th e r  th e r e  is free penicillin p re se n t o r no t.
T H E  M 1T0SIS-ST1M UIATUNG E F F E C T  O F H O M O G E N IZ E D  TU M O U R  C ELLS
Gy. R a ppa y
IN S T IT U T E  OF EX PE R IM E N T A L  M ED IC IN E OF T H E  H U N G A R IA N  ACADEMY OF SCIENCES, 
M ORPH OLOG ICA L D EPA RTM EN T, RU DA PEST
T h e  experim ents w ere p e rfo rm ed  on mice 9 d a y s  a f te r  th e  inocu lation  w ith  E h r l ic h  
a sc ites  tu m o u r .  T hey received in tra p e rito n e a lly  th e  id en tica l q u a n tity  o f su p e rn a ta n t o f  hom oge- 
n iz a te s  (2 g w e t w eight per 10 m l o f iso ton ic  KC1) of E h r l ic  ascites tu m o u r cells (from  a  9 days old 
in o c u la tio n ) , o f J uhász—K e n d r e y —Haló am yta l asc ites  sarcom a cells (from  a  6 days old 
in o c u la tio n ) , o f the  liver of u n tre a te d  a d u lt m ice and a d u lt  r a ts  respectively . T he an im als o f th e  
c o n tro l g ro u p  were injected i. p . w ith  iso tonic KC1. Sm ears w ere tak en  from  each  ex p erim en ta l 
a n d  c o n tro l  an im al a t th e  beg inn ing  o f th e  experim en t, as w ell as 4, 8, and  24 hours a f te r  th e  
t r e a tm e n t ,  a n d  stained according to  F e u l g e n . C ounting  2000 cells in  each sm ear, th e  m ito tic  
ra te s  w e re  com puted . On com paring  th e  m ito tic  n u m bers o f th e  ind iv idual group i t  w as found  
t h a t  in  th e  an im als trea ted  w ith  hom ologous ascites carc in o m a th e  nu m b er o f m itosis increases 
g ra d u a lly , to  a tta in  in th e  24 th  h o u r  138 p e r cen t of th e  co u n t a t  0 hour. On th e  o th e r  h an d , in  
th e  a n im a ls  in jec ted w ith  a m y ta l a sc ites  sarcom a cells o r m ouse or r a t  liver, th e  m ito tic  num b er, 
a f te r  a n  in it ia l  decrease, stay ed  a t  ap p ro x im ate ly  th e  sam e level, sim ilarly  to  th e  con tro l anim als. 
T h is  o b se rv a tio n  agrees in  p a r t  w ith  th a t  m ade by  L e t t r é  in  his earlier in v es tig a tio n  of like  
n a tu re .
A  H IS T O C H E M IC A L  ST U D Y  O F D E H Y D R O G E N A S E  A C T IV IT Y  IN  A SCITES T U M O U R
CELLS
Zs. D Á N Y I
IN ST IT U T E  OF E X P E R IM E N T A L  M EDICINE OF T H E  H UN G ARIA N  ACADEMY OF SCIENCES, 
M ORPH OLOG ICA L D EPA RTM EN T, B U D A PEST
E m p lo y in g  tr ip h en y lte trazo liu m  chloride, th e  dehydrogenase  a c tiv ity  o f E h r l ic h  asc ites 
c a rc in o m a  a n d  J uhász—H a l ó —K e n d r e y  am y ta l asc ites sarcom a has been  stu d ied  a n d  i ts  
ch an g es h a v e  been followed u p  in  ex p erim en ts  w ith  tis su e  cu ltu res .
I t  h a s  b een  found th a t  using  glucose as su b s tra te , enzym e a c tiv ity  p e r cell a f te r  in cu b a tio n  
fo r 90 m in u te s  was 2,3 X 10~7 g fo r asc ites  carcinom a, as a g a in s t 4,1 X 10~7 g fo r ascites sarcom a. 
A f u r th e r  d ifference betw een th e  tw o  ty p es  o f  cells m an ifes ted  its e lf  in  th e  e x te n t to  w hich  th e  
s u b s tra te  c o u ld  be used, p a r ticu la r ly  succ ina te  and ty ro sin e . T h e  d is trib u tio n  of th e  fo rm azan  
g ra n u le , to o ,  differed. The g ranules accu m u la ted  in  a larg e  p a r t  o f th e  p lasm a are m ore m in u te  in  
sa rco m a  th a n  in  carcinom a. C u ltu re  experim ents carried  o u t  in  horse serum , chick  em bryo  
ju ic e , o r  g lucose , showed th a t  in  asc ites  tu m o u r cells deh y d ro g en ase  a c tiv ity  lessened ro u g h ly  in  
p ro p o r t io n  to  th e  num ber o f d ead  cells (Sch rek ’s sta in in g ) a n d  to  th e  ra te  o f degen era tio n  as 
a sc e r ta in e d  fro m  th e  cytological p ic tu re .
T h ese  experim ents seem to  in d ic a te  th a t  th e  TTC  re d u c tio n  offers a sound basis to  ju d g e  
th e  v i ta l i ty  o f  ascites tu m o u r cells.
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A STU D Y  O F SOM E A T Y P IC A L  FO RM S O F  C ELLU LA R  R E P R O D U C T IO N *
J .  V a d á s z
IN STITU TE O F HISTOLOGY AND EM BRYOLOGY, M EDICAL U N IV ERSITY , B U D A PEST
I t  has been observed  on several occasions, a n d  successfully follow ed u p  b y  m eans o f  
c inem icrography  th a t  du rin g  th e  o therw ise no rm al m ito tic  division of co n n ec tiv e -tissu e  cells, 
re la tiv e ly  large p o rtions o f p lasm a tem p o rarily  d e tach  them selves, w ith  on ly  n a rro w  bridges of 
p lasm a rem ain ing  to  connect th em  w ith  th e  cells. T h e  m itosis com pleted , th e se  ap p aren tly  
sep a ra tin g  portions again  m elt in to  th e  p lasm a of th e  aris ing  dau g h te r cells. In  s ta in e d  p re p ara tio n  
th e  phenom enon gives one th e  erroneous im pression  th a t  p lasm a is being u n tie d  d u rin g  division. 
I t  is sim ilar to  the  a p p a re n t u n ty in g  of p lasm a in oxygen-deficien t d ividing cells.
In  a cu ltu re  ex p lan ted  from  th e  th y m u s of a new -born  ra t,  a re ticu lo ep ith e lia l cell was 
observed  transfo rm ing  b y  endom itosis in to  a b inuclear cell, w hich three  hours la te r  d iv ided  in to  
tw o un in u clear cells. A n o th er re ticu loep ithe lia l cell fell in to  th ree  pa rts , b y  tw o sm alle r portions 
o f th e  nucleus becom ing u n tie d  an d  d e tach ing  them selves, each w ith  an  a d e q u a te  p o rtio n  o f  
p lasm a. O bviously, in  th is  la t te r  case an  asy m m etrical am ito tic  division h ad  ta k e n  place. In  a 
cell from  Gu é r in  carcinom a a n o th e r a sym m etrical tr ip le  division could be obse rv ed , b u t  in th is 
th e  d iv ision  was b y  chrom osom e form ation .
A s tu d y  of th e ir  m o tion  seems to  ju s tify  th e  conclusion th a t th e  d a u g h te r  cells derived 
from  these  u nequal tr ip le  div isions have  gone th ro u g h  th a t  “ re ju v en atio n ”  w h ich  is know n to  
occur in  norm al divisions, fo r th e  tw o sm aller cells m ove considerably qu icker th a n  th e  larger 
th ird  one ; th is  in d ica tes  th a t  “ age”  has been in h erited  b y  th e  la tte r . On th is  ev idence  i t  would 
a p p ea r th a t  all d ivisions in  tw o or m ore p a r ts , sy m m etrica l or asym m etrical, in v a r ia b ly  yield 
such  offsprings of w hich one only in h erits  those  v a ried  m arks of age th a t  sign ify  d e a th  a t  a 
ce rta in  period.
C H O R O ID  P L E X U S  A N D  SENIU M
B. HORÁNYI
STA TE H OSPITA L FO R N EU R A L AND M ENTAL DISEASES, BU DA PEST
E m ploying th e  usua l h istological m ethods, th e  choroid plexus of 92 h u m an  su b jec ts , one 
32-year old cow, and  tw o dogs of 17 and 18 years, respec tive ly , was exam ined , p a y in g  a tte n tio n  
p rim a rily  to  th e  sclerosed p lexus. P ro lifera tio n  of connective  tissue, v a ry in g  in  degree, wac 
observed  in th e  p lexus of every  in d iv idua l p a s t  65 y ears  o f age. I t  in v ariab ly  in v o lv ed  a decrease 
in  th e  n u m b er o f capillaries. In  th e  sclerosed villi th e  ep ithe lia l cells were f la t te n e d . Sclerosis o f 
th e  p lexus was found to  b e a r no d irec t p ro p o rtio n  to  age ; while in a p a tie n t o f 84 i t  was barely  
p e rcep tib le , and in a n o th e r o f 62 th e re  was no trace  o f i t  a t  all, i t  was v e ry  m a rk e d  in a sub ject 
w ho died  of h y p e rto n ia  a t  th e  age of 28. P rac tica lly  no p ro liferation  of co n n ec tiv e  tissu e  was 
observab le  in th e  p lexus of th e  32-year old cow and  th e  tw o aged dogs. A ccord ing ly , sclerosis of 
th e  p lexus canno t be reg ard ed  as a “ senile”  phenom enon.
No parallelism  a t all w as found  to  p rev ail be tw een  th e  degree of sclerosis in  plexuses and 
th e  so-called senile phenom ena observable in o th e r p a r ts  o f the  nervous system  (cap illa ry  fibrosis, 
lipoidosis in  nerve cells, glial p ro life ra tion , senile p laq u es, A lzheim er’s “ F ib rillv e rän d e ru n g ” ). 
W hile in  several in stan ces g rave  senile lesions to  th e  nervous system  w ere acco m p an ied  b y  a 
ba re ly  percep tib le  degree o f sclerosis in  th e  p lexus, in  o thers a m arked ly  sc lerosed  p lexus was 
en co u n tered  in a nervous system  w ith  h a rd ly  any  senile phenom ena in  it .  T h u s , th e  choroid 
p lexus ap p ears to  d isp lay  in  some m easure  an  independence  of th e  so-called senile  lesions.
As regards th e  pathogenesis o f p lexal sclerosis, i t  is th o u g h t p ro b ab le  t h a t  due  to  the  
p a tho log ic  changes in  th e  p e rm eab ility  of th e  cap illaries, in itially  pericap illa ry  o edem a p resen ts 
itse lf, w hich  is rich  in  p ro te in  an d  in  w hich th ere  arise  connective-tissue f ib re s  ; these  are a t 
f i r s t  argy roph il, collagen fo rm atio n  tak in g  place b u t  la te r. T his m eans th a t  sclerosis o f the 
p lexus is really  a p rob lem  o f p erm eab ility . I t  is sim ilar to  R ö s s l e ’s “ O rgansklerose” .
I f  o f considerable in te n s ity , sclerosis o f th e  p lex u s involves a decrease in  th e  n u m b er of 
villi an d  th ereb y  in  th e  size o f th e  active  ep ithelial su rface . B y several a u th o rs , th e  dizziness and 
headache  experienced b y  aged people in changing  th e ir  postu re , is b rough t in to  re la tio n  w ith  the
♦A ddress accom panied  by  m icrofilm  p resen ta tio n .
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d im in u tio n  in the  pressure  o f th e  cerebrosp inal fluid w hich  is co n n ec ted  w ith  th e  phenom enon 
d esc rib ed . In  a num ber o f p e rso n s in  th e  senium , a m ajo r q u a n ti ty  o f th e  cerebrospinal f lu id  was 
le t  o f f  a n d  th e  subjects w ere m ad e  to  m ove about in stead  o f ly ing . I t  was found th a t  lu m b a r 
p u n c tu re  w as read ily  endured  b y  p e o p le  in the  senium. T his is co n tra d ic to ry  to th e  above a n a to ­
m ica l f in d in g s  and the  a ssu m p tio n  m ade. Obviously, fu r th e r  sy s tem atic  studies are req u ired  
c o n ce rn in g  th e  pressure o f th e  c ereb ro sp in a l fluid and th e  p e rm e ab ility  o f the “ barriè re”  in  th e  
se n iu m  ; la te r  histological e x a m in a tio n s  of the  identical p lexuses a re  likewise needed.
CHANGES IN  T H E  “ PSY CH IC” S T R U C T U R E  IN  OLD  AGE 
Gy . N yíró  and P. F r ie d r ic h
CLINIC FOR N E U R A L  AND M ENTAL DISEASES, M EDICAL U N IV ER SITY , BUDAPEST
I n  analysing psychological p h en o m en a  authors follow th e  p rincip les of the  school kno w n  as 
s tru c tu ra lis m , which, th ey  h o ld , is m o re  n a tu ra l and sim pler, a n d  less laden  w ith  sp ecu la tio n , 
th a n  a to m is tic  psychology. I n  th e ir  v iew  psychic phenom ena a rra n g e  them selves in  th ree  s tru c ­
tu ra l  s t r a ta  : (i) th e  p ercep tional s tru c tu re ,  (ii) the a tt i tu d in a l s tru c tu re  (reflecting one’s em o tio n ­
a l a t t i tu d e  to  the  world), an d  (iii) th e  ad ap tatio n al s tru c tu re  (com prising one’s p a t te rn  of 
b e h a v io u r  as a whole). In  th e  course  o f  life there  arise w ith in  th e  in d iv id u a l s truc tu res, b u t  also 
in  b e tw e e n  them , ste reo types o f a  d y n am ical n a tu re  whose fu n c tio n  it is to allow th e  h igher 
p rocesses o f th e  nervous sy s tem  to  p a ss  o ff a t  the least possible ex p en d itu re  of energy. I t  is these  
d y n a m ic a l stereotypes w hich in  m a n  p ro m o te  exquisite sy n th esis  o f th e  a c tiv ity  o f th e  n e rv o u s 
sy s te m . W ith  life advancing in  age, th e y  gradually  lose th e ir  d y n am ic  n a tu re  and becom e ever 
m ore  sy n th e tic  b u t a t the  sam e tim e  m ore and more s te reo ty p ic . F in a lly , in old age a p sych ic  
s t a te  p re sen ts  itself, w hich is p e cu lia r  to  th a t  age and c h a rac te rized  for new im pressions, b u t  a t  
th e  sam e  tim e accom panied b y  su ch  p o sitive  values as a g re a t c a p a c ity  for ab strac tio n , a  w ide 
in te lle c tu a l horizon, a calm ed a n d  lev e l outlook. Thus th e  line  o f  develo p m en t appears to  p roceed  
fro m  th e  acc iden tal to th e  re g u la r  a n d  com m onplace, re sp ec tive ly .
I n  a  num ber of cases senile d em en tia , p a rticu larly  in  i ts  e arly  phase , is no t accom panied  
b y  a  re a l loss or deterio ra tion  of th e  m en ta l faculties. T h erefo re , th e  a u th o rs’ conception  of i t  is 
a n a lo g o u s  to  th a t  of B l e u l e r  co n ce rn in g  schizophrenia : on  f in d in g  th a t  dem entia  p raeco x  is 
n o t  a sso c ia ted  w ith  dem entia  he  ch an g ed  its name to sch izophren ia . T he sam e as, in  th e  v iew  of 
m a n y  w orkers, hebephrenia is th e  decom pensation, o f p u b e r ta l  crisis, so is senile d em en tia  th e  
d eco m p en sa tio n  of the  n o rm al sen iu m , w ith  a trem endous p a r t  p lay e d  in  i t  by  exogenous fac to rs . 
T h is  v iew  is n o t co n trad ic ted  b y  th e  irreversib ility  o f th e  sy n d ro m e ; th e  less so as h eb ephren ia  
c o m m o n ly  likewise entails ir rev e rs ib ility . In  the  second phase  o f th e  syndrom e a tte n tio n  is cen ­
t r e d  u p o n  th e  dynam ical s te re o ty p e s . Since these have  lo st th e ir  d y nam ic  power and  tu rn e d  
b r i t t le ,  th e  regressive process does n o t  involve their d isso lu tio n  b u t  th e ir  breaking off in  f rag ­
m e n ts , a n d  th is frag m en ta tio n  re v iv if ie s  the  infantile  m ech an ism s o f th e  earliest ch ildhood. 
T h e  p sy c h ic  occurrences becom e, o n e  m igh t say, d ecap ita ted . A rteriosclerosis is th en  m ere ly  a 
c a u sa l accom panim ent, like tu b e rc u lo s is  in  hebephrenia.
Sum m ing  up. norm al sen ium  is a  psychological d ev e lo p m en ta l process, while senile d em en ­
t ia  is th e  specific and in d ep en d en t sy n d ro m e  of this phase o rig in a tin g  from  the  “ decom pensation”  
o f  th e  senium .
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C O M PA R A TIV E IN V E ST IG A T IO N S C O N C ER N IN G  SO M E SC A R C ELY -K N O W N  
O R  M IS IN T E R P R E T E D  M U SCLES
Â. Zimmermann
BIOLOGICAL SECTION, HUNGARIAN ACADEMY O F SCIENCES, BUDAPEST
D ep artin g  from  an th ro p o cen tric  considerations in th e ir  com parative  m yological in v e s ti­
ga tio n s, a  good m any  a u th o rs  have  a rriv ed  a t  erroneous conclusions regarding hom ologies and 
term inology , since th ey  failed  to  tak e  in to  acco u n t those  d ep lacem en ts and sh ifts w hich  con­
s t i tu te  an  im p o rta n t facto r in  th e  evaluation  of in d iv id u a l m uscles and occur in  consequence 
o f  dev ia tions from  u p rig h t carriage , i. e. o rthoskelia , o r a re  induced  by reductions in th e  n u m b er 
o f  d ig its, fu rth e r by  m od ifications o f th e  gait tow ards a p lan tig rad e , digitigrade or ungulig rade  
m an n er o f w alking, as also b y  th e  use to which certa in  m uscles are pu t. I t  is obv ious th a t ,  
to  be able to  estab lish  co rrec t homologies betw een m uscles, i t  is no t enough to  be ra th e r  
gu ided  by  the  resu lts  o f ontogenetic  and in n erv a tio n a l in v estiga tions, since every  m yom ere 
has its  corresponding neurom cre. According to  H e c k e l , those  are homologous organs w hich 
have sim ilar origin. T he p resen t lec ture  had the o b jec t of pub lish ing  th e  results of investig a tio n s 
m ade by  th e  a u th o r in  respec t o f some scarcely-know n or m isunderstood  muscles in  th e  foreleg 
an d  th o rax  of certa in  U n g u la ta , C arnivora and R oden tia .
T he m usculus interflexorius  (P itzorno) is one of th e  less-know n muscles : o f  th e  an im als 
exam ined  i t  is only th e  horse from  which i t  is absen t (nor do we encoun ter i t  in  m an). In  ru m i­
n an ts , pigs and  carn iv o ra , th is  m uscle connects th e  flexor d ig ito ru m  superficialis w ith  th e  flexor 
d ig ito ru m  profundus as m. inlcrflexorius proxim 'ilis on th e  carp u s and  m. inlerflexorius d islalis 
on  th e  m etacarpus (only th e  la t te r  to be found in carn ivo rous anim als). I t  is m uscu lar in  young 
anim als, and sinewy in  old ones. I t  is no t hom ologous w ith  m a n ’s variable m usculus pa lm ar is 
longus4 n o r w ith  th e  m. palm aris brevis or the  muscle o f m an ’s hypothenar : while these  m uscles are 
in n e rv a te d  by  th e  ne rv u s u ln aris , th e  m. in terflexorius is supplied  by  the  nervus m edianus.
T he m. interosseus m édius o f th e  E quidae is called u p p e r levelling ligam ent also : a lth o u g h  
it  develops in to  a m uscu lar, v e ry  strong  sinew in th e  foe tus, i t  still re ta in s  muscle fib res for some 
tim e. A natom ically , i t  is a flexor of th e  pastern , arising  from  th e  coalescence of tw o flexor d ig i­
talis brev is p rofondus m uscles. In n e rv a tio n  by th e  nervus m edianus.
T he m. extensor digitalis communis o f the So lidungula  w hich  corresponds to th e  m. extensor 
digitorum  com m unis hom inis  m ay  be called a com m on d ig it-ten so r inasm uch as, besides h av ing  
a te rm in al tendon  to  s tre tc h  th e  th ird  digit, two m ore ten d o n s d e tach  them selves from  i t  on  the  
m etaca rp u s, one of belonging to  the  TmERNESSE-muscle w hich  corresponds to  th e  m . ex ten so r 
indicis prop ius, th e  o th e r to  th e  PniLLlPS-muscle w hich corresponds to  the m. ex tenso r d ig iti IV  ; 
th ey  orig ina te  from  th e  c a p u t u lnare  and the  cap u t rad ia le  o f th e  com m on d ig it-tensor, re sp ec ti­
vely.
T he presence of th e  m. pronator teres can be d e m o n s tra ted  also in those dom estic  m am m als 
in  w hich rad ius and u ln a  hav e  im m obile insertions : m uscle fib res , dem onstrable in  th e  fro n ta l 
a spect o f th e  lig am en tu m  co lla terale  radiale in 30 per cen t, o f  developed E quidae, p o in t to  th is 
fa c t ; im m obilized, th e  m uscle fib res, p resent a t th e  beg inn ing , becom e suppressed b y  th e  p as­
sively-acting  tissue e lem ents during  ex trau terine  life (allobiosis, R o u x ) .
T he pectoral muscles o f anim als vary  according to  th e  shape  of the  th o rax  : th e  m . pecto- 
ralis m ajor o f hum ans is sm aller in  ungulate , carn ivorous an d  ro d en t anim als th a n  in  m an , while
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t h a t  m u sc le  w hich corresponds to  th e  p a rs  hum era lis  (ascendens) o f m an ’s m . pectoralis m inor  is  
v e ry  co n sid erab ly  developed in  an im als  (in th e  horse , i t  m ay  reach  a weight o f  4 kg). T he f i r s t  to  
a p p e a r  in  th e  em bryo is th e  p a rs  c lav icu laris  (descendens) o f th e  superficial p e c to ra l m uscle ; i t  
is fro m  th is  th a t  the  m . subclavius becom es d e tach ed  : in  ru m in an ts , th is m uscle ru n s  from  th e  
1 s t—2 n d  fu sio n  of costal cartilag e-co sta l bone to  th e  ten d in o u s inscrip tion  o f th e  m . b rach io - 
cep h a licu s w hich  corresponds to  th e  clavicle. R u m in a n ts  hav e  no pars p raescap u la ris, i t  b e in g  
— acco rd in g  to  Martin  — rep re se n ted  by  th e  m . subclavius.
T h e  tran sv erse  m uscle o f  th e  rib s , i. e. th e  m. Iransversus coslarum, is m isu n d ers to o d  an d  
in c o rre c tly  term ined , for i ts  fib res , a  co n tin u a tio n  of th e  m . rec tu s abdom inis, hav e  n o t  a  t r a n s ­
v e rsa l b u t  a  long itud inal course ; positio n , course an d  in n erv a tio n  of th e  m. sternalis, reg ard ed  
as a  v a r ia tio n  of th e  m. p ecto ralis  m a jo r , w ould m ake  i t  correspond to  th is m uscle, b u t  i t  w ould 
be a lso ju s tif ie d  to  call i t  m . rec tu s  th o rac is .
O f th e  m uscles w hich su p p o rt th e  ribs, i t  is th e  m. scalenus médius th a t  h as developed  in  
a ll d o m es tic  m am m als : dorsally  to  th e  a r té r ia  subclav ia, i t  ru n s as m. scalenus p rim ae  costae 
fro m  th e  p leuroapophysis of th e  3rd— 7 th  cervical v e r te b ra  to  L isfra n c’s tuberc le , th e  m . sca lenus 
a lb in i b e in g  separa ted  from  i t  b y  th e  p lexus brach ia lis . Y en trrJ ly  to the a r té ria  su b c lav ia , we 
e n c o u n te r  th e  m . scalenus an ticu s b o th  in  ra b b its  and  h u m an s : i t  is absent from  all o th e r  d o m es­
tic  an im a ls . On the  o th er h a n d , th e  m . scalenus posticus vel supracostalis runs from  th e  p o s te r io r  
tu b e rc le s  o f  th e  4 —6th  cervical v e r te b ra e  along th e  o u te r  surface of the  4 —8 th  rib s  ( th is  m u sc le , 
to o , is m issing  in  horses and  sheep). T h e  scaleni a re  hom ologous w ith  th e  in te rco s ta l m uscles.
IX O D ID S  O F  H U N G A R Y  AS V E C T O R S O F  IN F E C T IO U S  AN D  PA R A SIT IC  D ISEA SE S
IN  MAN A N D  AN IM ALS
S. K o t l á n
DEPARTM ENT OF PA RA SITO LO G Y , V E T E R IN A R Y  COLLEGE, BU DA PEST
A lth o u g h  it  has been com m on know ledge for m ore  th a n  h a lf a  cen tu ry  th a t  tick s  are  th e  
v e c to rs  o f  th e  anim al diseases know n as p iroplasm oses, w hich  are  responsible fo r severe  losses, 
th e  w o rk  o f several decades w as req u ired  to  show  th a t  these  bloodsucking m ites w ere also in s tru ­
m e n ta l  in  th e  spread of o th e r diseases infectious to  an im als and , in  p a r t, to  m an . I n  fa c t, i t  is 
b u t  q u ite  la te ly  th a t  ligh t begins to  b e  th ro w n  on those  in tr ic a te  env ironm ental, biocoenologic 
fa c to rs  w h ich  furnish  th e  k ey  to  th e  a p p a re n tly  pa rad o x ica l phenom enon th a t  w ith  th e  p rogress 
o f c iv iliz a tio n  those h u m an  and  an im a l diseases, w hich  i t  is now  custom ary  to  designate  as 
n a tu ra l  fo cal diseases becom e m ore num erous. T he increase  in  th e  num ber o f diseases is o f  
course  re la tiv e  and tem p o rary , since no  sooner is a  new  disease recognized th a n  reco g n itio n  i ts e l f  
o ffers th e  m ean s w hereby to  se t in to  m o tio n  its  e ffic ien t con tro l ; in  o ther w ords, i t  re a lly  is th e  
p ro g ress  o f  c iv ilization  th a t  enables u s  to  reduce  th e  adverse  im portance of a new  n a tu ra l  focus.
I n  H u n g a ry , ticks a re  v ec to rs  in  th e  f i r s t  line  o f piroplasm oses, in  th e  second line , an d  
m u c h  less freq u en tly , o f o th er in fec tio u s diseases. To th e  second group belong, a p a r t  from  h u m an  
v ira l  en cep h alitis , such diseases as tu la rae m ia , toxoplasm osis, and  leptospirosis, th e  sp read  o f  
w h ich  b y  t ic k  vectors is as y e t  im p erfec tly  know n.
A n  im p o rta n t p o in t is th a t  o f th e  sp ec ifity  o f tick s as vectors of various p a th o g en s. O u r 
know ledge  in  th is respect does n o t ex ten d , fo r th e  tim e  being, beyond th e  P iro p lasm ids ; h u t  
fro m  th e  l i t t le  we know, i t  seems safe to  conclude th a t  in  H u n g a ry  we need n o t fear th e  occurrence  
o f som e o f th e  diseases sp read  b y  tick s , because th e  c lim atic  conditions are u n fa v o u rab le  to  
th e  a cc lim a tiza tio n  of th e  vec to rs . Such  are, fo r in s tan ce , rick e tts ia l diseases, o f  w hich  th e  
v e c to rs , th e  Ornithodorus species, do n o t  occur in  o u r c o u n try .
W h e th e r  a tick -sp read  disease does o r does n o t occur in  a  country , w h e th er i t  is spo rad ic  
or en d em ic , depends n o t only on  th e  geograph ica l d is tr ib u tio n  of th e  vector ; i t  is c o n tin g en t on  a  
n u m b e r  o f  env ironm en ta l facto rs as well.
T h e  p a p e r  concludes w ith  a b r ie f  accoun t o f th e  co n d ition  prevailing  in  th is  re spec t.
28
Y. S zÉ K E S S Y
ZOOLOGICAL D EPA RTM EN T OF T H E  N ATURAL H ISTO RY  MUSEUM, BU DA PEST
Stylopized in sects, i. e., insects infested  by  a p a rasite  of th e  order S trep sip te ra , m ay  dis­
p lay  various changes : th e  in n er sexual organs m ay  becom e im peded  in  th e ir n o rm al develop­
m en t (parasitic  cas tra tio n ), secondary  infections induced  by  th e  p a rasite  (m ycoses, e tc .) m ay 
arise, and  changes in  th e  m orphological and  o rn am en ta l ch a rac te rs  o f the  host m ay  tak e  place. 
T hree  theories a re  c u rre n t to  exp lain  these a lte ra tions . T he m echanistic  th eo ry  a ttr ib u te s  the 
patho log ical lesions to  m echanical factors such as p ressure , o r sites of reduced resistance  in  the 
in teg u m en t of th e  host. A ccording to  th e  cas tra tio n  th eo ry , th e  m orphological changes in  the 
h o st are  due to  cas tra tio n  b ro u g h t ab o u t by  th e  p a rasite  an d  u ltim ate ly  leading to  sex reversal. 
T he in h ib ition  th eo ry  holds th a t  biochem ical im pedim ents acting  during  th e  d evelopm en t of 
th e  m orphological ch a rac te rs  a re  responsible for th e  changes occurring  in  th e  la tte r .
T he m ate ria l o f th e  M useum  has been stud ied  ; i t  com prised m ore th a n  500 sty lop ized  
in se ts  belonging to  158 d iffe ren t species, 57 of w hich w ere unkn o w n  to  th e  lite ra tu re  as hosts of 
S trep sip te ra . T he s tu d y  revealed  changes add itional to  those  know n from  the  l ite ra tu re . In  the 
s ty lop ized  m ale o f th e  fossorial w asp Bem ex oculatus L atr ., p a rtia l or to ta l re trog ression  of the 
secondary  sex ch arac te rs  (th e  serra tio n  of the  fem ur of th e  m iddle p a ir of legs, an d  th e  to o th  
o r  p la te  p ro jecting  from  th e  v e n tra l p late  of the  2nd and  6 th  abdom inal segm ent) w as obser­
ved. F o u r o th er h y m en o p te ran  species (Bem becinus tridens F a br ., Prosopis p ic tipes  N y l ., 
A ndrena  Schencki F . Mo r . and  Andrena scita E versm a n n ) were conspicuous for differences in  
th e ir  p a tte rn . E x am in a tio n  of these insect species revealed  th a t  th e ir  facial o rn a m e n ta tio n  (the 
d is tr ib u tio n  of lig h t an d  d a rk  elem ents) shows a ten d en cy  to  assum e featu res ch arac te ris tic  of 
th e  opposite  sex. E m p ty  m ale p u p a ria  failed to  reveal m ycosis, th o u g h  it  has been described in 
th e m  by  several a u th o rs . On th e  o th e r han d , a fa ir n u m b er o f p u p a ria  was seen to  have  closed 
a f t e r  th e  em ergence of th e  m ale im ago and , in th ree  in stances, such pu p aria  w ere fo u n d  to  be 
fu ll  o f unicoloured  san d  grains o f uniform  size. F ina lly , serial d issection (263 specim ens of 
A ndrea  ovatula K ir b y ) proved  th a t  m ere ex ternal ex am in atio n  of the  host freq u e n tly  fails to 
Teveal sty lop iza tion  ( la te n t sty lop ization).
W hile, th e n , th e  in h ib itio n  th eo ry  seems to  ex p la in  th e  retrogression  o f m orphological 
ch a ra c te rs  in  a sa tis fac to ry  m an n er, a m ore in tric a te  effec t m echanism  has to  be p o stu la ted  to 
acco u n t for changes in  th e  p a tte rn . T his m echanism  m ay  consist e ith e r in a  co m b in a tio n  of 
va rio u s chem ical (tox ins) and  m echanical (e. g., p ressure) e ffects, o r in  th e  a n tag o n is tic  action  
o f  a  developm ental fac to r, th e  in ten sity  o f w hich determ ines th e  efficiency of th e  action . The 
c a s tra tio n  th eo ry , on  th e  o th er han d , seems to  be q u ite  u n ten ab le , since no evidence a t  all has as 
y e t been  prov ided  fo r a  tru e  sex reversa l due to  sty lo p iza tio n , and  experience accu m u la ted  so 
fa r show s th e  d ev elopm en t o f th e  secondary  sex ch arac te rs  to  be com pletely in d ep en d en t o f the 
sex u a l organs o r th e ir  developm ental s ta te .
D em o n stra tio n  o f th e  m orphological and o rn am en ta l changes observed in  sty lopized  
insects, and of th e  possible existence of la te n t s ty lop iza tion , is o f  g rea t taxonom ical significance, 
because  these p h enom ena m ay lead , and  actually  have  led, to  errors in iden tify ing  hosts.
PATHOLOGICAL AND MORPHOLOGICAL LESIONS IN STYLOPIZED INSECTS
V IA B IL IT Y  AN D  H E T E R O S IS  IN  F IS H  
L. Cs ík  and  I. J aczó
IN ST IT U T E  O F BIOLOGY, MEDICAL U N IV ER SITY , SZEGED, 
and
RESEA RCH  IN ST ITU TE FOR FISH  B R E E D IN G , BU DA PEST
In  th e  y ears 1951 — 1955, resistance to  abdom inal d ro p sy  has been stu d ied  in  “ dom estic  
sca led ” , “ dom estic  m irro r” , an d  w ild (scaled) carps, an d  th e ir  hybrids. T he ponds, in  w hich the  
ex p erim en ts  w ere carried  o u t, w ere so heav ily  in fec ted  w ith  ascites th a t  78,9 p e r  cen t o f th e  
fish es se ttled  in  th e m  perished  in  th e  f irs t  year. T he ra te  p e r cen t, a t  w hich th e  one sum m er 
p ro g en y  se ttled  in  th e  po n d s in  th e  spring , survived u p  to  th e  a u tu m n  fish ing  season, w as regard-
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ed as th e  ra te  of v iability . In  som e y ears , th e  offspring deriv ed  from  crosses were w eighed, to  see 
if  th e re  w as any  heterosis in  bo d y  w e ig h t consequent upon  in te rv a rie ta l crossing. T he su rv iv a l 
ra te s  o f  th e  offsprings of th e  crosses p ro d u ced  in 1951 an d  se ttled  to  fishponds in  1952, w ere as 
follow s : 2 ,9 %  for W (wild) Ç X Sc (dom estic  scaled) (J, 0 ,4%  for M (dom estic m irro r) $  X W  
5 7 ,0 %  fo r W  Ç X M çj, 5 ,8%  for Sc Ç  X M ^ ,  and 6 ,3%  for M Ç X Sc<J. These d a ta  revea l th a t  
th e  p ro g e n y  of W Ç X M su rv iv ed  in  re la tiv e ly  h igh n u m b ers , w hile, conversely , p rac tica lly  
all th e  o ffsp rin g  of M Ç X W  çj pe rish ed . T he higher resistan ce  of th e  W  Ç X W  £  o ffsprings 
is also p ro v e d  by  the  fac t th a t  d u rin g  th e  previous w in terin g , only 3 ,8%  perished , as h g a in s t 
5 0 %  o f th e  o th er v a rian ts  an d  th e  s ta n d a rd  carps in  th e  ponds. In  1953, th e  su rv iv a l ra te s  
w ere : 0 ,2 5 %  for ScÇ  X Sc<J, 17 ,3%  for W ?  X W tf ,  12,9%  for S c ? X  W J ,  0 ,74%  fo r 
W  Ç X Sc ( j, and 0,9%  for M $  X W  These d a ta  show a re la tive ly  h igher resistance  in 
th e  W  J  X W ( J  progeny. In  1954, hygienic conditions in  th e  ponds being m uch  b e tte r ,  
75 ,2 %  o f th e  offsprings o f Sc Ç X Sc £  rem ained alive, 98 ,2%  of those of W $  X W  and 
8 2 ,5 %  o f th o se  of W Ç X M A gain , th e  iffspring of W  Ç X W  (J proved  to  be th e  m ost re s is t­
a n t. T h e  h y b rid s of W  $  X M £  w ere also found to  be m ore re s is tan t th a n  those de riv ed  from  
crossings betw een  scaled carps. In  1955, w ith  the  second gen era tio n  a t  d isposal, th e  o ffsprings 
o f th e  W  J  X M ,}  v a ria n t (in th e  follow ing designated H ) w ere crossed w ith  each  o th er, th e n  
b ack c ro ssed  w ith  M, Sc, an d  W , resp ec tive ly . The surv ival ra te s  were : 69,3%  fo r H  Ç X H  
5 1 ,7 %  fo r H  Ç X M (J, 56 ,4%  fo r H  Ç X Sc (J, and 46 ,8%  for H  Ç X W  (J. A n in te re s tin g  
p h en o m en o n  is the  h igher re sis tan ce  in th e  H $  X H  (J o ffsprings th a n  in those  derived , for 
in s ta n c e , from  H Ç X W  $  ; th e  su rv iv a l ra te  for th e  fo rm er was 69,3%  as ag a in st 46 ,8%  fo r 
th e  la t te r .  M other pairs w ere sp aw ned  to  produce th e  h y b rid s.
A ccord ing  to these find ings, p u re  wilds are th e  m o st re s is ta n t ; in  fac t, on se ttlin g  th em  
in  th e  f ish p o n d s , the in fective  s ta te  o f  th e  la t te r  was found  to  im prove. B o th  in  1952 an d  1954, 
th e  c rossing  of W Ç w ith  M p ro d u ced  offsprings so re s is ta n t th a t  one is b ound  to  th in k  o f 
h e te ro s is  in  resistance ; th e  m ore so, as these  offsprings considerab ly  exceeded th e  o th e rs  in  
w e ig h t as well.
In  conclusions, our in v es tig a tio n  have  failed to  disclose w hether dom estic  m irro r carp s 
a n d  d o m es tic  scaled carps do d iffer in  respec t of resistance  to  abdom inal d ropsy. U ltim a te ly , 
th e y  show  th a t  while some h y b rid s  a re  m ore re s is tan t th a n  th e ir  p a ren ts , th ere  are  o th e rs  
w h ich  a re  in  th is respect in ferio r to  th e ir  purebred  progen ito rs. T he in tricacy  of th e  q u estion  
c o n ce rn in g  h e red ita ry  transm ission  o f  th e  pow er to resist d ro p sy , is clearly  show n b y  th e  fa c t 
t h a t  r e s is ta n t  offsprings resu lted  in g re a te r  num bers from  in tercrossing  hybrids th a n  from  b ack - 
crossing  h y b rid s  w ith wilds.
T H E  SIG N IFIC A N C E  O F  LA N D  PU LM O N A TE  IN  T H E  B IO LO G Y  
OF T H E  PR O T O ST R O N G Y L ID A E  (NEM A TO DA)
T. K a s s a i
D EPARTM ENT OF PA RA SITO LO GY , V ETE R IN A R Y  COLLEGE, BUDAPEST
T h e  sheep runs in H u n g a ry , p a rticu la rly  those in  T ran sd an u b ia , are fa irly  rich  in  land  
snails . T hese  snails act as in te rm e d ia te  hosts of th e  va rio u s P ro to strongy lidae  w ith  w hich  55,7 
p e r c e n t o f  our sheep are in fested  causing  serious dam age resu ltin g  from  th is  s itu a tio n .
O n th e  evidence of recen t s tu d ie s  i t  is claimed th a t  all th e  land-snail species w hich  are  o f 
m o st f re q u e n t  occurrence in  th e  T ran d sd an u b ian  sheep ru n s  (Helicella obvia, A bida  fru m e n tu m ,  
Theba carthusiana , Chondrula tridens , Zebrina detrita, Cepaea vindobonensis, H elix  pom atia , e tc .) 
are  e q u a lly  su itab le  (ob ligatory) in te rm ed ia te  hosts to  th e  P ro tostro n g y lid ae  lungw orm s o f 
sheep . H ow ever, the  p a r t  th e y  p lay  in  tran sm ittin g  th e  in fec tion  is no t th e  sam e. In  dependence 
on th e ir  p a r ticu la r  oecological req u irem en ts , th e  ind iv idual species differ in regard  to  th e  c o n ta c t 
w hich  th e y  establish , on th e  one h a n d , w ith  th e  larvae of th e  P ro to strongy lidae  (by  w hich  th ey  
are  in fes te d ), on the  o ther h a n d , w ith  th e  sheep to w hich th e y  tran sm it the  in fection . T he m o st 
s ig n if ic a n t ro le is th a t  of th e  sm all-sized  species (e.g., A .fru m e n tu m )  abiding in  th e  b o tto m  th ird  
o f th e  g ra ss , w hich are m ore s tro n g ly  in fec ted  w ith  larvae  of N em atodes and som etim es ta k e n  u p  
in  la rg e  m asses by  the  grazing an im als .
C oenological studies o f  th e  sna il fau n a  of our sheep ru n s  are requ ired  if  th e  epizootical 
s ig n ificance  of the  indiv idual lan d -sn a il species is to be estab lished .
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T H E  A G R IC U L TU R A L  LA N D , IS IT  A BIOCENO SE?
G. SZELÉNYI
RESEARCH INSTITUTE FOR PLANT PROTECTION, BUDAPEST
T he biocenose rep resen ts  a com m unity  o f in te rre la te d  g ro u p s of organism s, e s tab lish in g  
itse lf g rad u ally  a round  photo- (chem o-) syn the tic  o rgan ism s an d  developing a p h y sio g rap h ica lly  
defined  u n it o f th e  b iosphere. T he groups of organism s or n iches rep resen t the s tru c tu ra l e lem en ts  
o f th e  biocenose and  are in te rre la ted  in such a w ay th a t  th e  presence of a certa in  n ich e  gives 
o p p o rtu n ity  for th e  jo in ing  of a n o th e r which fac t is, on th e  o th e r  hand , the p re lim in ary  condition  
for th e  jo in ing  of a  follow ing niche. In  a biocenose th e re  a re  a t  m ost six niches, viz. th e  n iche o f  
producenls (organism s bu ild ing  up organic com pounds an d  represen ting  th u s th e  m ain  group  
of every  com m unity ), th e  niche of corrumpents (organism s a tta c k in g  living p ro d u cen ts), th e  niche 
of sustinents  (organism s w hich p lay  an im p o rtan t role in m ain ta in in g  the  p lan t m a trix  as sy m b io n ts  
o r in e ffecting  th e  fe rtiliza tio n  of h igher p lan ts), th e  n iche of obstants (organisms a tta c k in g  living 
an im als), th e  n iche of intercalars (organism s of scavenging  h ab its  tak ing  possesion o f o rgan ic  
com pounds in lifeless form ), and  th e  niche of reducents (o rgan ism s th e  m ain role o f w hich  is to  
dem olish organic com pounds in inorganic ones). In  every  b iocenose the  ground p lan  o f th e  s tru c ­
tu re  is m uch  th e  sam e and  is rep resen ted  by  these niches. I t  is n o t essential w hether th ese  n iches 
com prehend  (in d iffe ren t com m unities) populations o f th e  sam e species or of d iffe re n t ones : 
th e  b ackbone  of th e  biocenose is represen ted  by  th e  food chain  and the  la tte r  can be  re g ard e d  as 
a system  of th e  niches. E x cep t p roducents and red u cen ts , all th e  o th er niches c o n ta in  b o th  p la n t 
and  an im al organism s. T he s tru c tu re  of th e  agrobiocenoses d iffers in no essential w ay  from  th a t  
o f th e  n a tu ra l biocenoses. T he m ain  difference betw een  th e  tw o form s of com m unities m ay  be: 
exp la ined  by  th e  phenom enon th a t  the  ac tiv ity  of m an  th ro w s obstacles in th e  w ay  o f  th e  p la n t 
succession and  th a t  th e  m ain  niche, th a t  of th e  p ro d u c en ts , is established by  h u m a n  beings. 
B u t such a c tiv ity  is n o t un fam ilia r as fa r as th e  h ab its  o f c e r ta in  anim als are concerned  ; on  th e  
o th e r  h an d , M an — liv ing  in  an d  from  th e  agrobiocenose, u tiliz ing  it  and m odifying h is en v iro n ­
m en t essen tia lly  in th e  sam e w ay  as o th er an im al be ings an d  w ith  the n a tu ra l consequences 
follow ing th is a c tiv ity  — m u st be regarded as a m em b er o f th e  closely in te rre la ted  p o p u la tio n  
of th is  co m m unity , being  unab le  to  live w ithou t th e  agrobiocenose. A lthough th e  e ffec ts  o f th e  
a c tiv ity  o f M an are o ften  d ra s tic , th e  agrobiocenose is n o t only th e  resu lt of h u m an  w o rk , since 
th ere  is th e  in te rv en tio n  of c e rta in  organism s (for ex am ple  weeds, insect pests an d  so on) w hich 
m ay  get foothold  ag a in st th e  in te res ts  and will of M an. T he agrobiocenose, how ever, ap p ea rs  
as a biocenose, th e  “ d o m in an t popu lation”  of w hich is rep resen ted  by th e  H om e sapiens  L .
T H E  P A R T  P L A Y E D  B Y  T H E  M A CROFAUN A IN  DECOM POSING F O R E S T -
L IT T E R  FL O O R
G. Ge r e
INSTITUTE OF SYSTEMATIC ZOOLOGY, LORÁND EÖTVÖS UNIVERSITY, BUDAPEST
P a r tly  u n d e r n a tu ra l conditions and p a rtly  in  th e  lab o ra to ry , the  to ta l tu rn o v e r  o f n u tr i­
e n ts  has been s tud ied  in Diplopoda  and Isopoda , these  m o st no tab le  saprophagous A rlhropoda  
in  fo rest-floor litte r . T he p re sen t paper describes la b o ra to ry  experim ents involving tw o  P ip lopoda  
(Glomeris hexasticha B r a n d t , Chromatoju ins projectus V e r h o e f f ) and one Isopoda ( Protra- 
cheoniscus politus  C. L. KoCHj.
On th e  evidence o b ta ined , only a v ery  sm all p a r t ,  from  zero to 7 per cen t, o f th e  food 
ingested  is b u ilt up  in to  th e  organism . The m easure in  w hich  food is utilized is g re a tly  d ep enden t 
on  its  q u a lity . O f th e  d ry  m a tte r  in the l itte r  from  lay e r F x n o t m ore th an  10 per cen t, w hereas o f 
th a t  in th e  l it te r  from  lay er F* som etim es as m uch as 20 p e r cen t is oxidized w hile passing 
th ro u g h  th e  in te stin a l t r a c t  o f th e  anim als. F rom  th is i t  follow s th a t ,  although the  food consum ed 
undergoes m ostly  m echanical b reaking up only, in  som e cases th e  hum ification , in  th e  chem ical 
sense o f th e  te rm , w hich tak es place during d igestion , is q u ite  considerable. T h a t  th is  is so is 
bo rne  o u t by  ex p erim en ts in w hich m ustard  ( S in a p is  alba h . )  and  oat p lan ts (A re n a  saliva h . f  
were successfully b ro u g h t up  in excreta , ind ica ting  a fa irly  advanced s ta te  o f h u m ific a tio n . 
A lthough a chem ical analysis found the n itrogen  c o n te n t o f th e  excrem ents w as su b s ta n tia l ,
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th e  m u s ta rd  suffered in  som e degree from  n itro g en  d e fic ien cy  ; th is shows t h a t  d eco m p o sitio n  
is s till  f a r  fro m  being perfect.
A n im als  fed w ith l it te r  leaves con ta in ing  50 p e r c e n t w a ter, a t tem p era tu res  fro m  16 to  
22° C, co n su m ed  daily  d ry  m a tte r  co rresponding  to  fro m  0,5 to  4 per cen t o f th e ir  live  w e ig h t. 
O n ra is in g  th e  tem p era tu re  w ith in  th e  said lim its, food  consum ption  rose ra p id ly . G iven  th e  
id e n tic a l co n d itions, th e  an im als to o k  up  m ore food in  th e  spring  th an  in th e  a u tu m n . Q u an ­
t i t a t iv e  fo o d  u p tak e  was fo u n d  to  be  also d ep en d en t o n  th e  s ta te  of decom position  o f  th e  litte r .
V a n  d e r  D r if t ’s in v es tig a tio n s  have show n t h a t  th e  q u a n tity  of l it te r  co n su m ed  u n d e r 
id e n tic a l con d itio n s by  ind iv iduals o f  d iffe ren t size o f th e  an im als  in question, is p ro p o rtio n a te  
n o t  to  b o d y  w eight b u t to  bo d y  surface. A ccordingly , th e  qu o tien t of th e  q u a n ti ty  o f food 
ta k e n  u p  b y  an y  one anim al in th e  u n it  of tim e and  th e  b o d y  w eight raised to  th e  2 /3 rd  pow er, 
is a  c o n s ta n t ,  in d ependen t of th e  size o f th e  an im al (Van  d e r  D r if t ’s constan t). A ccord ing  to  th e  
fin d in g s  o f  th e  au th o r the  value of th is  co n stan t is in d ep e n d en t n o t only of th e  size o f  th e  an im al 
b u t ,  in  f i r s t  ap p rox im ation , also o f th e  species to  w h ich  i t  belongs. This seem s to  p e rm it  th e  
co n clu sio n  th a t  th e  food tu rn o v e r  in  these  species feed ing  on  l it te r  and being of th e  sam e life 
fo rm , is e ssen tia lly  th e  sam e. T his ho lds good even for an im a ls  taxonom ically  as re m o te  from  
each  o th e r  as Diplopoda and  Isopoda. T his fac t g re a tly  fac ilita te s  the  rig h t a p p re c ia tio n  of th e  
p a r t  p la y e d  by  th e  m acro fauna  in  decom posing th e  fo res t-flo o r litte r , because i t  en ab les  us to  
in fer re a so n a b le  precision, fro m  th e  food u p tak e  of a r th ro p o d s  of w hatever species o r size in  a 
fo res t, th e  a m o u n t of food consum ed by  all th e  o th e r species of a sim ilar phage ty p e  liv in g  in  
t h a t  fo re s t .
N E ST IN G  ASSOC IA TIO NS O F B IR D S  IN  H U N G A R Y  
L. H orváth
ZOOLOGICAL DEPARTMENT OF THE NATURAL HISTORY MUSEUM, BUDAPEST
R e lia b le  evidence, covering  ro u g h ly  th e  la s t q u a r te r  o f a cen tu ry , p u ts th e  p re se n t n u m b er 
4)f n id if ic a n t  b ird  species in  H u n g a ry  a t  192. These species n e s t  n o t, of course, each  in  a  sep ara te  
a re a , b u t  n id ify  in  associations o f m ore or less s tead y  c h a ra c te r. The present p ap er is a n  in q u iry  
in to  th e  c o n d itio n s th a t  give rise to  such  nesting  assoc ia tions and  determ ine th e ir  p e rm an en cy . 
In  a t e r r i to ry  like H ungary , th is  is a n  in tr ic a te  p ro b lem ; y e t,  u ltim ate ly  i t  was ex ac tly  th e  m osaic­
like  g re a t  v a r ie ty  in  areal u n its , w h ich  ensured  freq u e n t rep e titio n s , and th ereb y  h e lp ed  e s ta b ­
lish  in d iv id u a l nesting  associations o f a  m ore or less s te a d y  n a tu re  in which laws could  be d e te c t­
ed to  g o v e rn  th e  co-nid ification  of d iffe ren t species w ith in  th e  area. In  H ungary , an  a d d itio n a l 
d if f ic u lty  in  solving th e  p rob lem  lies in  th e  fa c t th a t  m o st o f th e  cou n try ’s reg ional u n its  are 
c u l t iv a te d  u n its  b rough t to  th e ir  p re se n t level b y  h u m an  in te rv en tio n  of d iffe ren t degree. In  
i ts  b e a r in g s  o n  breeding b irds, th is  degree of th e  in te rv e n tio n  of m an had  to  be d e te rm in ed  
fo r e ac h  in d iv id u a l cu ltiv a ted  region.
B asin g  him self on ob se rv a tio n s and  theo re tica l considera tions, au th o r d is tingu ishes th e  
fo llow ing 9 reg ional types w ith in  w hich  d ifferen t nesting  associations are encountered  in  H u n g a ry  : 
w o o d lan d , m eadow land , m arsh lan d , a lkali soil, s tep p e , san d , rocky  and loessland a n d  c u l t i ­
v a te d  la n d  in  th e  s tr ic t sense o f th e  te rm . W ith  th e  ex cep tio n  of tw o, these regional ty p e s  d isp lay  
th e ir  sp e c ia l characteris tics n o t u n ifo rm ly  over th e  w hole a rea , b u t  in  various degrees ; an d  it  
is th e se  su b reg io n s w ith  th e  ty p ic a l fea tu res  d iffe ren tly  p ro n o u n ced , which c o n stitu te  th e  h a tc h ­
ing  g ro u n d s  o f  one or th e  o th e r p a r tic u la r  nesting  assoc ia tion . T he two exceptions, w ith in  w hich 
th e re  a re  n o  subregions d istin g u ish ab le , are each  th e  b reed in g  place for a single assoc ia tion  
only . T y p e s  w h ich  differ as h a b ita ts  o f nesting  associations, m ay  greatly  resem ble as lan d scap es . 
T h is show s th a t  th e  a p p aren t c h a ra c te r  of th e  lan d scap e  a lone is no t enough to  gu ide  one in  
d e te rm in in g  th e  com position of an  association  ; i t  is b u t  one  o f th e  factors on w hich th a t  com po­
s itio n  d e p e n d s , an d  its significance is variab le . T he n u m b ers  o f nesting  associations p e r  regional 
ty p e  a re  a s  follow s : 13 w oodland, 6 m eadow land , 7 m arsh la n d , 2 alkaline land , 1 s tep p e , 1 sand , 
2  ro c k y , 2 loessland , and 4 c u ltiv a te d  lan d  : in  all, 38 assoc iations.
A m o n g  th e  species com posing th e  association  th e re  is alw ays a particu la r one w h ich  has 
b e s t a d a p te d  itse lf to th e  h a tch in g  p lace  ty p ica l fo r th e  association , wherefore th is , th e  m ost 
p e rm a n e n t  m em b er, is reg ard ed  as th e  do m in an t species. T he o ther species a d a p t  th em se lv es 
to  th e  ty p ic a l  h a b ita t  or th e  o th e r m em b er species in  d iffe ren t degrees, by which i t  is th e n  possible 
to  c lass ify  th e  associated  species accord ing  to  th e ir  im p o rta n ce  w ith in  the  g ro u p .
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T he paper fina lly  d iscusses the  re la tionsh ips b e tw een  th e  m em ber species, w hich hold 
th e  association to g eth e r, an d  deals w ith  in terconnections m an ife s t betw een associations nesting  
in  regions o f k indred  c h arac te r.
Q U A N T IT A T IV E  S T U D IE S  ON T H E  P L A N K T O N  O F LA K E B A LATON
O l g a  S e b e s t y é n
BIOLOGICAL RESEARCH INSTITUTE OF THE HUNGARIAN ACADEMY OF SCIENCES, TIHANY
Two series o f p la n k to n  sam ples (1936 —1938 and  1947, 1949, 1951) taken  from  fo u r lay e rs 
(0, 1, 2, and 3 m eters) w ere in v estig a ted  bo th  q u a lita tiv e ly  a n d  quan tita tiv e ly . B o th  th e  p o p u la ­
tio n  d ensity  (num ber o f in d iv id u a ls  per liter) and  volum e o f th e  m em bers of the  assoc ia tion  were 
estab lished  for the  d iffe re n t m on ths, for the  w arm  and  cold w a ter seasons, a n n u a lly  fo r all 6 
years and calculated  fo r th e  u n its  o f volume an d  surface  o f th e  w ater body. A ro u g h  e s tim a te  
w as also m ade for th e  en tire  lake. F rom  these d a ta  th e  follow ing observations can be  reco rd ed  :
1. Corresponding to  th e  o p tica l p roperties of th e  shallow  lak e  (its m ean d ep th  being 3 to  4 m) 
a s tra tifica tio n  in p o p u la tio n  d ensity  occurs in  th e  day tim e. T h is condition, how ever, is d is tu rb ed  
b y  various en v ironm en ta l facto rs. 2. Coenoxenic m em bers o f  l it to ra l  and ben th ic  orig in  are  nearly  
alw ays p resen t in th e  open  w a ter. 3.1n the course of th e  th re e  successive years of 1936 to  1938 
a  change in  th e  sy s tem atic  s tru c tu re  of the  p lan k to n  could  n o t  be observed, th ough  a difference 
in  th e  p opu lation  d en sity , a continuous increase in  som e m em bers of the p lan k to n  to o k  place. 
T his change m ight be due  to  th e  norm al annual f lu c tu a tio n  o f hydrographical and m eteorological 
conditions in the  en v iro n m en t. 4. A p lank ton  invasion  ( M ougeotia) in 1944 very  likely  caused  by 
w ar conditions affec ting  th e  lake , m arked a s ig n ifican t change in  the  p lank ton  fro m  tro p h ica l 
p o in t o f view : a su d d en  rise  in th e  stock of c erta in  fo rm s (e.g. Ceratium hirundinella , e tc .) co in­
cided w ith  th e  app earan ce  of form s previously n o t reco rded . 5. An extrem ely low w a te r  level 
la s tin g  for several w eeks (1949) com bined w ith  increased  ev ap o ra tio n  had an un fav o u rab le  effect 
upo n  th e  p o p u la tio n  d en sity  of some m em bers o f th e  p lank ton . 6. T he figu res also 
show num erical re la tio n s  betw een th e  biom asses o f th e  phyto- and  zoop lan k to n  
(num ber o f ind iv iduals , volum e). 7. Using d a ta  from  G. E n t z  on the connection  be tw een  
th e  frequency  of fission  o f C. hirundinella  an d  th e  tem p era tu re  of w a ter, a  ca lcu la ­
tio n  was m ade on th e  da ily  p roduction  (and  loss) o f o rgan ic  m atte r  (as being  re p re se n t­
ed in the  body of C. hirundinella) during m idsum m er. T h e  following resu lts w ere  o b ta in ed  
(in m g/m 3) : 31 to 53, 53 to  88, 85 to  141 and 552 to  918, fo r Ju ly  in  the  years 1947, 1949, 1951, 
and  for Septem ber, 1951, respectively . 8. These d a ta  c as t lig h t upon the  in ten sity  o f  th e  r a te  of 
p ro d u c tio n  and of c ircu la tio n  of m a tte r  in  th e  lake d u rin g  m idsum m er. These conclusions were 
d raw n  from  d a ta  on C. h irundinella , the  biom ass o f w hich  form  has und o u b ted ly  th e  h ighest 
va lue  of all th e  o th e r  g ro u p s of th e  p h y to p lan k to n . T h is m ass o f organic m a tte r , because  o f its 
h igh ra te  o f po p u latio n  d y nam ics is subjected  to  a  v igo rous and  continuous change w ith in  th e  
stock  in m idsum m er, w hich  affects the  en v ironm en t, a n d  m ig h t therefore be considered  a lim- 
n ical phenom enon. 9. R a te  o f th e  population  dynam ics o f  som e pelagic C rustacean as well as th e  
chem ical com position (food va lue) of th e  C rustacea p lan k to n  in  re la tion  to seasonal an d  physio lo ­
gical conditions is being  in v estig a ted  a t p resen t in o u r d e p a rtm e n t of the  Biological R esearch  
In s t i tu te  a t  T ihany .
IN V E S T IG A T IO N S IN T O  T H E  C O N D ITIO N S O F  N U T R IT IO N , G R O W T H  
A N D  R E S P IR A T IO N  O F  VA RIOUS K IN D S O F  F IS H  IN T H E  L A K E  B A L A T O N  
D U R IN G  T H E  W IN T E R  SE M E ST E R
B. E n t z  a n d  F . L u k a c s o v i c s
BIOLOGICAL RESEARCH INSTITUTE OF THE HUNGARIAN ACADEMY OF SCIENCES, TIHANY
More th a n  500 fishes were sub jected  to  ex am in atio n s concerning leng th , w eigh t, age, 
q u a lity  and  q u a n ti ty  o f  in te s tin a l con ten ts, and  re p ro d u c tio n  (proportion of sexes, w eigh t of 
roe, nu m b er of eggs, e tc .) . Besides a sm all nu m b er o f o th e r  fish , our exam inations w ere chiefly  
concerned w ith  sh ad s  (Pelecus cultratus L .) ,  b leaks ( A lb u rn u s alburnus h . ) ,  th e  R u tilu s  ru tilus  L.
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a n d  p ike-perches (Lucioperca lucioperca L .)  T he c a tch  supplied  us m ostly w ith  sh ad s o f the  
g ro u p -ag e s  II  to  IV ; specim ens o f  a  h igher age are ra re . O f indiv iduals w ith  equal len g th , slen­
d e re r  sh ad s  were found to  be y o u n g , while the s to u te r  ones w ere m ostly  older anim als le f t behind. 
Y o u n g , tw o-sum m er shads (agegroup  I) consum e a  g re a t am o u n t of p lank ton  even in  w in ter, 
w h ile  o ld er anim als consum e less in  th is  season. F ro m  O ctober to  Decem ber, a g re a t p a r t  o f th e  
fo o d  co nsists of Leptodora k in d lii  (F ocke) of w hich  som etim es 1000 to 1400 specim ens w e e  
fo u n d  in  a  sam ple of in te s tin a l c o n te n t, fu rth e r o p en -w ate r Copepoda p lank ton , in sects fallen 
in to  th e  w a te r , and small fishes. I n  w in ter, em pty  in te s tin e s  are no t infrequent. T ow ards spring , 
n u t r i t io n  becom es m ore a b u n d a n t (p lan k to n , sm all fish). I t  is in teresting  th a t ,  48 h o u rs  a fte r 
th e  d e a th  o f the  fish, i t  was possib le  to  h a tch  in  w a te r  several hundreds of Copepoda eggs tak e n  
fro m  th e  an a l portion  of th e  in te s tin a l con ten t. T he d ev elopm en t of the  d ifferent g en era tio n s o f 
sh a d s  show s annual v a ria tio n s . Sexual m a tu r ity  is reach ed  som etim es by  th e  th ird , som etim es 
b y  th e  fo u rth  sum m er. In  th e  course  o f ripening, th e  eggs change th e ir colour from  b lue  th ro u g h  
v io le t ,  beige and yellow to  orange. N u m b er of eggs a b o u t 200 000 pe r kg of body-w eight.
A p a r t  from  sm all insects fa llen  in to  th e  w a te r, p la n k to n  constitu tes the  p rin c ip a l n u tr i ­
m e n t o f  th e  bleak. N either Leptodora  nor sm all fish  w ere dem onstrable in the  in te s tin a l canal. 
T h e  R u ti lu s  tak es a b u n d an t food du rin g  w inter ; em p ty  in testin es were en coun tered  tow ards 
sp r in g  o n ly . The com position of th e  food undergoes considerable changes during  th e  half-year. 
I n  O c to b e r, i t  consists in th e  m ain  o f algae and c e rta in  m ollusks. In  N ovem ber an d  D ecem ber, 
m asse s o f  larvae of the  15 to  22 m m -long Chironomus p lum osus  were consum ed, th is  k in d  of 
food  n o t  h av in g  been d em onstrab le  e ith e r before or a fte r  th is  period. Towards spring , th e  food is 
a g a in  th e  sam e as in  O ctober. B ream s ( Abram is brama L .)  also took ab u n d an t food in  th e  
e x a m in e d  period . I t  consisted ch ie fly  of bo tto m -fau n a  (principally  larvae of th e  Protenthes 
p u n c tip e n n is  K ie f f ). Perches ta k e  lit t le  food in w in te r (m o stly  Acerina cernua L. and  th e  young 
of th e ir  ow n species). The average w eigh t o f food ta k e n  up  w as, w ith  reference to  b o d y  w eight, 
th is  : sh a d  0,14% , perch  0 ,54% , b ream  1,10% , R u tilu s  1,19% .
C onditions are no t u n fav o u rab le  to th e  surv ival of f ish  in  th e  Lake B alaton  d u rin g  w in ter. 
W a te r  is h igh ly  oxygenous u n d e r th e  ice ; owing to  assim ila to ry  processes, oxygen c o n cen tra tio n  
m ay  re a c h  a level of 120 to  150% . I t  is p ractica lly  im possib le for fish  to perish th ro u g h  lack  o f 
o x y g e n  in  th e  B alaton . As a consequence of in tensive  p h o tosyn thesis , the  icesheet includes gas 
b u b b le s , especially n ear th e  shore. C hem ically, these  b u b b les  have alm ost th e  sam e com position  
as a ir .
A S T U D Y  O F T H E  FOSSIL M A D R E P O R A R IA  O F  H U N G A R Y  IN  T H E  SYSTEM  O F L IF E
PH E N O M E N A
G. KOLOSVÁRY
INSTITUTE OF SYSTEMATIC ZOOLOGY, UNIVERSITY, SZEGED
T h e  sta tis tica l evalu a tio n  o f re sea rch  w ork ex ten d in g  over eleven years u n d e rlie s  th e  
p re se n t  p a p e r . In  H ungary  fossil corals (M adreporaria) have  been  found in layers from  th e  Low er 
C arb o n ife ro u s, Lower and U pper P e rm ian , Middle an d  U p p e r Triassic, Lias, Dogger, T ito n ian , 
N eo co m ian , Cenom anian, Senonian , Low er, M iddle, an d  U p p er Eocene, Oligocène, H e lv e tian , 
an d  T o r to n ia n . The num erical d is tr ib u tio n  of th e  genera  a n d  species appears to  co n firm  th a t  
d if fe re n tia tio n  in to  species w as m o st m ark ed  in  th e  T riassic  and  Eocene periods. A m ong th e  
fossil M ad rep o ra ria  in  H u n gary , d o m in a n t were generally  th e  suborders M ontliva ltiida, T urb i- 
n o liid a , a n d  Fungiida. F rom  am ong th e  o thers , a  few  fam ilies were confined to  a single period  
each . M ost o f th e  stra tig rap liica l species were in th e  U p p e r P erm ian , U pper L ad in icum , U p p er 
C re taceo u s, U pper Eocene, and  in  th e  T o rto n ian  stage. T he only possible ex p lan atio n  fo r th is  
is t h a t  th e  ad ap tiv e  capacity  o f th e  coral organism s is m ore  developed and stab ilized  b y  th e  
end  o f  th e  periods. E xceptions to  th is  are  only en co u n tered  in  th e  Triassic and th e  C retaceous, 
w here  th e  cu rv e  displays a  steep  d ro p  tow ards th e  N oric, while in  the  Cretaceous i ts  b ran ch  
a scen d in g  fro m  the  Ju rassic  cu lm in ates  in  th e  H a u te riv ia n  s tag e, whence there is a d rop  dow n to  
th e  C en o m an ian . For th is th e  fa c t accoun ts th a t  th e  p e rio d ic ity  in  coral evolution  does n o t 
in v a r ia b ly  coincide w ith  th e  lim its as fix ed  by  us.
T h e  p re se n t s ta tis tica l s tu d y  is based  on th e  carefu l ex am ination  of 531 species in  214 
gen era . T h e  phylogenetically  p r im itiv e , ancien t, m edian , new , and m odern types w ere all found  
to  o ccu r in  th is  m ateria l from  H u n g a ry . T heir succession, th e ir  lim it values and linkages could  be
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read ily  followed from  period  to  period. T he m ost p ronounced  b an k  form ations in  th is  co u n try  
occu rred  in  the  U p p e r P erm ian , L adin icum , N oric, N eocom ian, Senonian, E ocene, a n d  T or- 
to n ian . C onservative  (pers is ten t), ad ap tiv e  (e lastic), an d  progressive-regressive species were 
en co u n tered  in  v a ry in g  num bers . T he m an ifes ta tio n s o f a d ap tiv e  life were th e  m o st s tro n g ly  
m ark ed  from  th e  Ju ra ss ic  onw ards in  th e  C retaceous an d  th e  Eocene. Q u e t e l e t ’s m ean  was 
rep re sen ted  by  th e  e lastic  species.
In  M adreporaria  th e  ontogenetic  an d  phy logenetic  form  equivalence are  labile. T heir 
c o n s titu tio n a l p ecu liarities are still im perfectly  und ersto o d . F unctionally , the  phylogénie  succes­
sion  of a d u lt in d iv id u a ls d isp lays th e  influence ex erted  b y  th e  erogenic and epirogenic geological 
phases. T his is revea led  in  th a t  th e  appearance  of th e  said  phylogenetic  types and  th e  d isa p p ea r­
ance of th e  older ones can  be re la ted  to changes in  th e  geological past. This a p p a re n tly  m eans 
t h a t  along w ith  O. Sc h in d e w o l f ’s typogenesis o f an  endogenous n a tu re , there  also o p e ra tes  a 
com plex of ev o lu tio n ary  factors w hich are o f exogenous charac te r.
A ccordingly, i t  h as proved  possible to  refer all th e  life phenom ena, which could  be  recon­
s tru c te d , to  th e  d y n am ic  classes se t up b y  th e  p resen t w rite r  in 1936 in his “ System  o f L ife P h e­
n o m en a” , and  to  p o in t to  causal connections follow ing from  th e  classification. I t  has b een  like­
w ise feasible to  e s tab lish  th e  laws w hich govern  th e  form al, constitu tiona l, a n d  fu n c tio n a l 
b eh av io u r o f th e  p e rs is ten t, e lastic, and  progressive-regressive species.
C O M PL EX  A N ALYSIS O F L A T E  P L E IS T O C E N E  CAVE SE D IM EN TS
D. JÁNOSSY
GEOLOGICAL AND PALAENTOLOGICAL DEPARTMENT OP THE NATURAL HISTORY MUSEUM, BUDAPEST
A com pletely  new  m eth o d  to  analyse deposits accu m u la ted  in  caves has been  in tro d u c ed  
in  H u n g ary  in th e  course  o f th e  las t years. Form erly , sc ien tists con ten ted  them selves w ith  th e  
generic  de te rm in a tio n  of bones and  charcoals b ro u g h t to  th e  surface from  th e  sed im en ts , and  
a tte n tio n  was p rim arily  focused on  th e  bones o f la rger anim als. Pleistocene s tra tig ra p h y  w as 
m ostly  based on a com parison  of faunal and flo ral m ate ria l, while the  new m ethod, i. e. com plex  
analysis, has yielded new  resu lts in  th ree  respec ts : 1. a  m ore in tensive  analysis o f th e  rem a in s 
o f sm aller v e r te b ra ta  ; 2. a s ta tis tica l analysis o f th e  charcoal found in th e  h earth s  o f p r im itiv e  
m an  (w herever analysis o f  th is k ind  is possible) ; 3. a  sed im en t-petrog raph ic  analysis o f  cave- 
clays.
An exhaustive  s tu d y  of the  sm aller v e r te b ra ta  has th ro w n  a new ligh t on s lig h te r p le is­
tocene clim atic  changes (f lu c tu a tio n  of th e  num erical ra tio  o f species pe r s tra tu m ), an d  also on 
th e  chronological changes in the  v a ria tio n a l d is tr ib u tio n  of th e  species (v a ria tio n -s ta tis tic a l 
analyses). The d e te rm in a tio n  of th e  — in som e cases v e ry  rich  — charcoal m ate ria l rev ea ls  th e  
in te res tin g  fact th a t  flo ra  is m uch m ore sensitive to  c lim atic  changes th an  fauna. T he p ic tu re  
th u s  ob ta in ed  is w ell-com pleted by  sed im en t-petrog raph ic  analyses which afford an  in sig h t in to  
physical en v iro n m en t, in  th e  f irs t place in to  th e  changes o f air-m ovem ents and p re c ip ita tio n
A N TH R O PO L O G IC A L  PR O B LE M S IN  C O N N EC TIO N  W IT H  T H E  P O P U L A T IO N  
O F  PA N N Ó N IA  U N D E R  T H E  ROM AN E M P IR E
J .  N em e s k é r i
ANTHROPOLOGICAL DEPARTMENT OF THE NATURAL HISTORY MUSEUM, BUDAPEST
One of th e  p rin c ip a l ob jects o f ou r recen t archaeological and  h isto rico-an thropolog ica  
researches has been th e  s tu d y  of e thn ic  conditions in  th e  R om an  province of P annón ia . A com ­
plex  analysis of th e  p ro b lem  has show n th e  w ay  in  w hich e th n ic  processes and  consecu tive  
g ra ti f ic a tio n s  m ay p re su m ab ly  be approached  from  an an thropo log ica l poin t of view. H isto ric  d ly , 
th e  po p u latio n  of P a n n ó n ia  was enriched by  se ttlem en ts  from  th ree  d ifferen t d irections. H is to ­
rical-an thropolog ical research  w ork has the  ta sk  to  d e term ine , by  m eans of co m p ara tiv e  a n a ly ­
ses, th e  local or n a tiv e  Illyrian-C eltic  e lem ents and  th e  im m ig ran t m ilitary  and c iv ilian  con­
s ti tu e n ts  o f th e  p o p u la tio n , and  — a fte r  hav ing  ascerta in ed  p e rtin en t differences — to  e luc i­
d a te  th e ir  an thropolog ica l re lationships.
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R esearches m ade so fa r  h av e  revealed th e  follow ing in  re sp ec t of P an non ia’s th ree  cen tres r 
N ord ic  a n d  P ro toeurop id  e lem en ts p lay  the  m ost im p o r ta n t  p a r t  in  the  N o rth  o f P a n n ó n ia , along 
th e  lim es, w hile  — in  accordance w ith  the  e thn ic  m an y -s id ed n ess of th e  various m ilita ry  cam ps 
along th e  e as te rn  b o u n d ary  — such  b rachycran ial ty p e s  can  be d em onstra ted  side b y  side 
w ith  th e  sa id  typological e lem en ts as po in t to  a tran s lim in a l orig in  ; as regards th e  in n er regions 
o f  P a n n ó n ia , dolichom orphic elem ents, poin ting  to  so u th e rn  connections, have  been  revealed., 
especially  so u th  of the  lake B a la to n .
T H E  PH Y SIC A L  D E V E L O PM E N T  O F  SC H O O L -C H IL D R E N
M. Malán
ANTHROPOLOGICAL DEPARTMENT OF THE NATURAL HISTORY MUSEUM, BUDAPEST
I t  is w ell-know n th a t  env ironm en ta l factors, social an d  hygienic conditions in  particu lar*  
exercize  a  considerable in fluence  upo n  the physical d ev elo p m en t of th e  y o u th . T he periodoc 
f lu c tu a tio n s  o f bodily  dev elo p m en t during th e  age of g ro w th  are  therefore o f g re a t significance, 
a n d  th e  s ta n d a rd s  of d ev elopm en t have  to  be revised  from  tim e  to  tim e.
I n  H u n g a ry , i t  is o n ly  in  respec t of th e  school-ch ild ren  of B u dapest th a t  we possess a n  
a d e q u a te  n u m b er of recen t an th ro p o m etric  d a ta , w hile  d a ta  from  th e  co u n try  are  sporad ic  ; 
becau se  o f th e  said period ic  f lu c tu a tio n s, th e  resu lts  o f  fo rm er m ensurations c an n o t be applied  
to  th e  school-children  of ou r days. I t  is for th is reaso n  t h a t  a co-operative group  form ed from  
th e  m em b ers  of th e  s ta f f  o f th e  A nthropological In s t i tu te  in  th e  Debrecen U n iv e rsity  has been 
p e rfo rm in g  serial a n th ro p o m etric  exam inations on school-ch ild ren  for a n u m b er o f years. T he 
sa id  g ro u p  has been d iv ided  in to  sm aller research  u n its , an d  each of these u n its  h as exam ined  
all school-ch ild ren  of som e p a r tic u la r  village or villages in  o rd e r to o b ta in  re p re sen ta tiv e  d a ta . 
T h e  m em b e rs  of each u n it  check  each  o th er’s re su lt so as to  reduce  m istakes resu lting  from  in d i­
v id u a l e rro rs  and  m ethodological discrepancies to  th e  possib le m inim um .
T h e  geographical d is tr ib u tio n  of th e  an th ro p o m e tric  exam inations m ade  in  p rim a ry  
schools w as th e  following. C oun ty  H a jd ú  : in 14 schools (in one tow n and 10 villages) a  to ta l  
o f 2925 b o y s  and  2658 girls ; a t  B ánvölgy, C ounty B orsod  : in  8 villages a to ta l  o f  636 boys and 
530 g irls ; C ounty B ih ar : in  5 villages a to ta l  of 568 boys an d  656 girls ; C oun ty  Szabolcs : 
in  4 v illag es a to ta l o f 750 boys and  910 girls ; C o u n ty  S z a tm á r : in 2 villages a  to ta l  o f 292; 
boys a n d  354 girls, so th a t ,  to g e th e r, an th ro p o m etric  d a ta  in  respect of 5171 boys an d  5108 
girls, i.e. a g ran d  to ta l  o f 10 279 m easurem ents have been  m ade  available for sc ien tific  e laboration . 
T h e  a u th o r  gives an  acco u n t o f th e  evaluation  of th e  sa id  d a ta  regarding b o d y -he igh t, body- 
w e ig h t a n d  circum ference o f  chest. Too, he rep o rts  o n  th e  re su lt of rep ea ted  ex am in atio n s th a t  
a re  b e in g  m ade  in th e  co m m u n ity  o f H ajdúsám son  w ith  a  view  to  controlling th e  said com pre­
h ensive  d a ta  by  recording th e  a n n u a l grow th of th e  school-children .
T h e  m ean  values o f th e  h e igh ts, body-w eights a n d  th o rac ic  circum ferences o f th e  children  
e x am in ed  b y  th e  D ebrecen s ta f f  are  com pared w ith  s im ilar p revious H u n g arian  d a ta  a n d  w ith  
re c e n t s ta n d a rd  d a ta  from  th e  cap ita l ; m o reover, th e  a u th o r m akes com parisons betw een  
th e  re sp ec tiv e  d a ta  o b ta in ed  from  various regions. T h e  p a p e r  comes to  th e  general conclusion 
th a t ,  as reg ard s th e  above-m en tioned  th ree  p rincipal c h arac te ris tic s  of grow th, a ce rta in  accelera­
tio n  o f  th e  ra te  of g row th  is m an ifes t also in our co u n try .
R E P O R T  ON T H E  B IO LO G IC A L R E S E A R C H -W O R K  C A R R IE D  ON IN  T H E  
D E P A R T M E N T  FO R  E L E C T R O N  MICROSCOPY O F  T H E  IN S T IT U T E  OF M E A SU R E M E N T  
AN D  IN ST R U M E N T A T IO N , H U N G A R IA N  ACADEM Y O F SC IEN C ES
F . Gu ba , Györgyi H a jó s si a n d  В. L ovas
DEPARTMENT FOR ELECTRON MICROSCOPY OF THE INSTITUTE OF MEASUREMENT AND INSTRUMEN­
TATION, HUNGARIAN ACADEMY OF SCIENCES, BUDAPEST
A lth o u g h t b u t a few  decades have elapsed since th e  d iscovery  of th e  e lectron  m icroscope* 
i ts  u se  in  biological analyses h as helped science to ta k e  a  long step  tow ards a b e tte r  u n d e rs ta n d ­
in g  o f th e  in te rre la tio n s be tw een  stru c tu re  and  fu n c tio n . I t  seems as if  a fu r th e r  developm en t 
in  th e  u se  o f th e  electron  m icroscope would give u s in s ig h t in to  as ye t inconceivab le  d e p th s . 
A  v e ry  m any-sided  scien tific  w ork, covering a wide ran g e  of investigations in to  b iological p ro ­
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blem s, is now in progress in th e  E lectron  Microscopic L ab o ra to ry  оГ the  above in s t itu te . Substances 
com posed of large m olecules, v iruses, bacteria , and th e  m orphology of cells a n d  tissues form  the  
sub jec ts  o f  these  in v estig a tio n s perform ed in close co llaboration  w ith  o th er sc ien tific  in stitu tions 
th ro u g h o u t H ungary . T he p re sen t lec tu re  refers to  questions of m ethodology, a  c en tra l problem  
of th e  L ab o ra to ry . In v estig a tio n s  in to  problem s of m ethodology, now in  p rogress, are  o f three 
k inds.
1. E laboration  of ap p ro p ria te  m ethods for th e  p rep ara tio n  of objects belonging  to differ­
en t size categories w ith  due reg ard  being paid to th e  requ irem en t th a t  th e  a c t  o f  preparation- 
should leave s tru c tu res  in ta c t,  th a t  is in  a condition  sim ilar to th e ir physio logical s ta te . The; 
p re sen t re p o rt  gives an  acco u n t o f th e  elaboration  and applicab ility  o f th e  m eth o d  of pulveriza­
tio n  developed  for th e  p re p a ra tio n  of objects th a t  can  be exam ined in  a  d irec t m an n er. I t  also 
describes th e  m ethods of p rep arin g  coheren t tissues and  such objects as a re  in cap ab le  of being 
tran s illu m in a ted  by  m eans of th e  electron  m icroscope. T he rep o rt fu r th e r  in clu d es a  descrip­
tio n  o f va rio u s m ethods of d is in teg ra tio n  for the  analysis of coherent tissues, as also th e  d ifferen t 
w ays of pu rify ing  d is in teg ra ted  substances. The im p ortance  th a t  a tta ch es  to  th e  conditions 
u n d e r w hich  d isin teg ra tion  occurs was p a rticu la rly  em phasized. The au th o r desc rib ed  a m ethod 
w hich serves th e  purposes o f  cell-analysis and has been e laborated  by  th em  fo r th e  cu ltiv atio n  
of tissues on th e  e lectron-m icroscopic supporting  m em brane. This was follow ed by  th e  p resen t­
a tio n  o f a com prehensive p ic tu re  o f th e  rep lica-technique and th e  sec tio n -tech n iq u e  as used 
by  th e  au tho rs .
2. A no ther group of m ethodological problem s refers to  substance-loca lization . T his p a rt 
o f th e  re p o rt  deals w ith  a process o f m icro-incineration  as elaborated  by  th e  a u th o rs  for the  
d em o n stra tio n  of inorganic com ponents ; i t  also includes a  descrip tion  of th e  m eth o d s  by  means- 
o f w hich specific enzym atic  an d  chem ical dissolving can  be effected : th e  a d v an tag e s  o f dialysis- 
were p a rticu la rly  po in ted  ou t. T here  followed an accoun t o f th e  resu lts  o b ta in e d  b y  th e  u se  
o f specific sta ins w hich in cluded  a descrip tion  of the  m ethod  elaborated  for th e  d e m o n s tra tio n  
of specific  p ro teins and  po lysaccharides.
3. A th ird  group of th e  said problem s refers to  th e  evaluation  of p ic tu res  a n d  chiefly  to  
such m is tak es in th e  course o f m ak ing  prepara tions as give rise to a rtifac ts , fu r th e r  to  th e  ascer­
ta in m en t and  e lim ination  of changes occurring in th e  e lectron  m icroscope. In  th is  connection* 
th e  au th o rs  m ade a s tu d y  of th e  action  exercized b y  ex trem e salt con cen tra tio n s th a t  are p rodu­
ced in  th e  process o f p re p a ra tio n  ; fu rth e r, they  s tud ied  th e  effects w hich th e  va rio u s fixing- 
m ethods exercize on s tru c tu re  ; th ey  also exam ined th e  changes caused by  shadow ing , and th e  
fo rm atio n  of a rtifac ts  elicited b y  th e  action  of electron-rays.
E L E C T R O N  M ICRO SCO PICAL IN V ESTIG A TIO N S ON T H E  SM O O TH  M USCLE
G y ö r g y i  H a j ó s s i  and  F . G u b a
DEPARTMENT FOR ELECTRON MICROSCOPY OF THE INSTITUTE OF MEASUREMENT AND INSTRUMEN­
TATION, HUNGARIAN ACADEMY OF SCIENCES, BUDAPEST
B io ch em istry  and subm icroscopic m orphology, th e  tw o adjo in ing  b ran ch es  o f  science* 
supply  b u t  sc a n ty  d a ta  concern ing  th e  sm ooth m uscle, w hich plays a s ign ifican t p a r t  in  bu ild ing  
up  th e  s tru c tu re  o f th e  o rgans and  organic system s of anim als in  the  low er an d  h ig h er evo lu tion ­
a ry  stages, an d  is equally  im p o r ta n t in  its  bearings on functions. T he o b jec t o f th e  p re sen t 
ex p erim en ts w as to s tu d y  th e  f in e r  s tru c tu re  of th e  n o n -stria ted  m uscle and th e  chem ical condi­
tions asso c ia ted  w ith  it. T he m ate ria l s tud ied  consisted of hum an  and bovine m y o m etria , giz­
zards o f p igeons and geese, and  from  am ong the  m ollusks, th e  feet and closing m uscles o f A nodonla  
complanata  a n d  th e  feet m uscles o f H elix  pomatia. F o r electron  m iscroscopic in sp ec tio n  th is  
m a te ria l w as p rep ared  in  tw o w ays : (i) b y  m icrodissection of th e  tissues, a p p ly in g  m icrom an i­
p u la tio n , and  (ii) by  iso lation  and  chem ical trea tm e n t o f th e  fihrillae. T he p rin c ip a l d ifficu lty  
p resen ted  its e lf  in th e  d iffe ren tia tio n  u n d e r the  electron microscope of th e  f ib r il la ry  s tru c tu re  
in to  e lem ents o f sm ooth  m uscle  an d  connective tissue. T his d ifficu lty  w as overcom e b y  th e  
electron  m icroscopic inspection  of sm ooth-m uscle cells, w hich perm its th e  s tu d y  of th e  fin er 
cy top lasm ic  s tru c tu re  w ith o u t an y  v io la tion  of the  in te rce llu la r topography . I t  ap p ea rs  safe to  
s ta te  th a t  th e  cy top lasm  of sm ooth-m uscle cells consists o f p ro tofib rillae  tak in g  p a ra lle l courses. 
In  sm ooth-m uscle  cells iso la ted  from  th e  bovine u te ru s  these  p ro tofib rillae  a re  710 ±  100 Á in 
d iam eter. In  th e  d istal p a r ts  o f cells th e  p ro tofib rillae  a re  seen to  anastom ose. Follow ing the
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e le c tro n  m icroscopic study  of th e  in te rc e llu la r  struc tu re  we d is in te g ra te d  ou r m ate ria l in  saline 
u sin g  W a k in g ’s blendor or d issec ting  need les . In  the suspension so o b ta in ed , i t  was easier to  decide 
w h ich  e le m en ta ry  fibrillae w ere  id e n tic a l  w ith  the in te rce llu la r  s tru c tu re s  of cells iso lated  
b y  m ic ro m an ip u la tio n . On c o m p arin g  th e  sm ooth-m uscle cells o f an im als in  various philogen- 
c tic  s ta g e s , i t  has been fo u n d  th a t  w h e th e r  fixed in form ol o r p re p are d  from  n a tiv e  m ate ria l, 
th e  sm oo th -m uscles are b u ilt u p  f ro m  subm icroscopic e le m en ta ry  fib rillae  (p rotofibrillae). 
I n  th e  fe e t  and closing m uscles o f  A . complanata a n d  th e  fee t m uscles o f H . pomatia  
th e  f ib r il la e  are 915 ±  100 _  in  d ia m e te r . The average d iam e te r o f  th e  fibrillae in  v e rteb ra te s  
is 715 zb 100Ä. The finer s tru c tu re  o f  th e  sm ooth-m uscle w as also followed up w ith  electron 
m ic ro sco p ic  histochem ical m e th o d s . T h e  m orphological p ic tu re  w as found to have changed 
a f te r  th e  trea tm e n ts . On re leasing  m y o sin  of 0,5 ionic s tre n g th  a n d  p H  6,5, w ith  th e  m eth o d  of 
H a s s e l b a c h  and Sc h n e id e r , i t  w as fo u n d  th a t  the subfib rillae  h a d  loosened and rem oved from  
one a n o th e r ,  indicating th a t  th e  m y o s in  h a d  built itself in  b e tw een  th e  subfibrillae. On apply ing  
W e b e r  a n d  E dsall’s tre a tm e n t a t  p H  10 a certain  degree of d e s tru c tio n  was observed to  tak e  
p lace  in  th e  subfibrillae. These c o n d itio n s  of release were fo u n d  to  be equally  valid for m yofibril- 
lae  iso la te d  from  the hum an or th e  b o v in e  u terus. M yofibrillae o f m ollusks dissolved m ore read ily  
u p o n  t r e a tm e n t.  Subfibrillae su b je c te d  to  a fte r-trea tm en t w ith  KSCN solution of 0,15 ionic 
s t r e n g th  becam e d is in teg ra ted . N o s tru c tu ra l  change w h a tso e v er took  place in th e  collagen, 
w h ich  is in v ariab ly  p resent in  th e  p re p a ra tio n s . Besides th e  connective-tissue  fibers ru nn ing  a 
s t r a ig h t  course, a peculiar helical s t ru c tu re  of these fibers w as en co u n tered  in p rep ara tio n s of 
sm o o th -m u sc le  tissue from  v e r te b ra te s  as well as snails. T h e  sam e subfib rilla ry  bu ild  having 
b een  en co u n te re d  in  bo th  the  m o llu sk s  an d  verteb rates, i t  is believed  th a t  a su b fib rilla ry  s tru c ­
tu r e  is  ch arac te ris tic  of sm oo th -m u scle  in  general.
T H E  P R O B L E M  OF P R E E X IS T E N T  STIM U LU S-C O N D U C TIN G  PA TH S IN  CILIA TA
B. PÁRDUCZ
BIOLOGICAL LABORATORY OF THE NATURAL HISTORY MUSEUM, BUDAPEST
I n  con trad istinction  to  th e  in tra p la sm a tic  fib rillar sy s tem  o f th e  neurom otor a p p a ra tu s  
a n d  th e  pellicu lar fibrils of K l e i n ’s  in d ire c tly  connecting silver-line  system , it is th e  k inetodes- 
m a l f ib r ils ,  extending u n d e rn ea th  th e  pellicu la and jo in ing  th e  b asa l bodies o f the  cilia to g e th e r, 
w h ic h  h a v e  n o t ceased to be re g ard e d  b y  som e authors as c o n d u c to rs  o f stim uli. Indeed , th e ir  m or­
p h o lo g ic a l con tinu ity  and close c o n ta c t  w ith  the basal bodies o f th e  cilia seem in  m ost cases to  
fu rn ish  a n  appropria te  e x p la n a tio n  fo r th e  coordinated c ilia ry  m o tio n s or th e  versatile  m o tility  
o f  th e  lo com oto r ap p ara tus w h ich  l a t t e r  is composed of u n ifo rm  elem ents. Y et, we still need 
a  c o n v in c in g  biological e x p erim e n t t h a t  would ac tually  d e m o n s tra te  th e  conduction  of stim uli 
a lo n g  th e se  p a ths and th u c su p e rsed e  a ll indirect ex p lan atio n s a n d  inferences.
M ethods of in v estiga tion , e la b o ra te d  in the las t y ears , m ake  it  possible to  th ro w  ligh t 
o n  th e  m echanism  of ciliary a c t iv i ty ,  a  problem  th a t has been  th e  sub ject o f controversies for a 
n u m b e r  o f  decades. E x p erim en tin g  w ith  p reparations m ade b y  m eans of quick fix ing  as also 
w ith  n a rco tiz e d  living an im als, th e  a u th o r  has succeeded in  acc u ra te ly  determ in ing  th e  d irec­
t io n  in  w hich , first of all d u rin g  n o rm a l locom otion, m e tach ro n ic  w aves flit along th e  Param e­
c iu m . I t  w as found th a t  these  w av es  do  n o t trave l parallel to  th e  in te rc ilia ry  fib rils b u t  are usually  
p ro p a g a te d  along the cell-surface in  a  right-forw ard  d irec tio n . T h e  fa c t th a t  the  sp read  of th e  
m e ta c h ro n ic  waves is in d ep en d en t o f  th e  interciliary fib rils  is still m ore conspicuous w hen stim uli 
a re  a p p lie d . For instance, in  s ta tio n a r ily  ro tating  an im als th e  d irec tio n  of the  longitud inally  
ru n n in g  w aves th a t  trave l ro u n d  th e  cell surface is p e rp en d icu la r to  th e  in te rc ilia ry  fib rils , while 
th e  s a id  w aves form concentric  r in g s  a ro u n d  the p o in t o f  e x c ita tio n  in  locally s tim u la ted  in d i­
v id u a ls . I f  we compare th e  d if fe re n t  varie ties of th e  m e tach ro n ica lly  arranged  c iliary  m otion  
in  th e  Param ecium  w ith  th e  co u rse  o f  th e  interciliary  fib rils  in  th e  d ifferen t p a rts  o f its  body 
we a re  fo rced  to the conclusion t h a t  th e  said system  of f ib rils  c an  have no p a r t in th e  co n stan t 
c o -o rd in a tio n  of the ciliary b e a ts . I n  re a lity , m etachronic im pu lses do n o t trav e l along iso lated  
a n d  p red e te rm in ed  pa th s b u t  a re  p ro p a g a te d  all over th e  cell su rface  and  in all d irections w ith  
n e a r ly  e q u a l ease. The close c o n ta c t  o f  th e  executive o rganelles on  th e  cell surface w ith  th e  in te r­
c il ia ry  f ib rils  can be sa tis fac to rily  ex p la in ed  even if  n o th in g  b u t  th e ir  m orphogenesis is tak en  
In to  a cco u n t.
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T H E  FO R M A TIO N  AND SOM E PH Y SIO LO G IC A L C H A R A C TER ISTIC S O F  T H E  T W IN S
O F K A H L IA
F. Ö RD Ö G H
INSTITUTE OF GENETICS OF THE HUNGARIAN ACADEMY OF SCIENCES, BUDAPEST
The appearance of tw in s fused back to back was observed in cu ltu res o f K a h lia  simplex  
g row n in g e la tin -earth -so lu tion  and inocu lated  w ith  Agrobacterium tumefaciens. T h e  tw in  forms 
w ere identical w ith  those induced  by UV -light.
P resen t experim en ts have confirm ed earlier o bservations th a t  the tw in  fo rm s arise from 
an im als having large, ro u n d  con tractile  vacuole.
T he stab ility  o f th e  tw in  form s was found to  depend  to  a great e x te n t on  th e  division 
freq u en cy  and to be negatively  corre lated  to the  age of th e  culture.
W hile the locom otion  of the  single anim als is ch aracterized  by a ro ta tio n  a long  its  long 
ax is in th e  m anner o f a sp ira l, th e  tw ins ro ta te  forw ard  along a s tra ig h t line.
The n u tritio n  of tw in  form s appears to  be q u ite  sim ilar to th a t  of single in d iv id u a ls .
The fission of tw ins and  single ind iv iduals is id en tica l. The ra te  o f d iv is ion  o f th e  tw ins 
is g reatly  influenced by te m p e ra tu re  and generally  h a lf  as h igh as th a t  of singles.
The ac tiv ity  o f th e  con trac tile  vacuole is generally  alike in bo th  p a rtn e rs  o f a tw in  indi­
v id u a l p rovided th ey  are in a com plete ju n c tio n , while in  indiv iduals incom plete ly  connected 
i t  m ay  be entirely  synchronous or asynchronous and  o f th e  same frequency.
E X P E R IM E N T S  O F  SU B ST ITU TIN G  T H E  W H IT E  OF H E N ’S EG G S
M. W É B E R
DEPARTMENT OF ZOOLOGY, HIGH SCHOOL OF PEDAGOGICS, PÉCS
D uring th e  years 1949 —1956, several h u n d red  experim en ts have been c a rried  ou t t a  
su b s ti tu te  the  w hite o f h en ’s eggs, using Leghorn and R hode Island varie ties as rec ip ien ts , and 
L eghorn , R hode Island , H am psh ire , W elsum , and Yellow H ungarian  varie ties, also gu in ea  hens 
an d  tu rk ey s , as donors. T he ind iv iduals b rough t fo rth , and th e ir offspring, w ere observed  to  
d isp lay  an acceleration  in th e  ra te  o f developm ent, a d ifference in th e  fo rm ation  o f th e  seconda­
ry  sexual characteris tics and  in colour. The effect o f th e  q u a n tity  of w hite s u b s ti tu te d , th e  
exchangeab ility  betw een v a rie tie s  and , keeping the  germ inal disc under o b se rv atio n , th e  m echa­
n ical effect of the  su b s titu tio n , were likewise stud ied . T he q u a n tity  of w hite su b s ti tu te d  varied 
from  1 to  12 ccm. Eggs w h ith  th e  whole of th e ir w hite  su b s titu te d  failed to  p roduce  live  chicks* 
em bryonic  developm ent in th em  (3 to  8 per cent) las tin g  for 7 days a t the  u tm o s t. All th e  eggs 
w ere exam ined for th e  degree of em bryonic developm ent in them . I t  vas found  th a t  7 ,6%  of 
th em  f  iled to  develop a t  all. 26 ,3%  perished betw een th e  1st and 3rd, an o th e r 20 ,3 %  betw een 
th e  4 th  and 7th , 14,8%  betw een  th e  8 th  and 14th, and  14%  betw een th e  15 th  a n d  21st day , 
w hile 16,2%  were h a tched  norm ally . Q uite  a n u m b er o f choked chicks and m alform ed em bryos 
w as encountered . Choking was m ostly  due to u n favourab le  posture of the  chicks. T h e  ra te s  o f 
h a tch in g s in dependence on th e  q u a n tity  of w hite  su b s titu te d , were as follows : 5 ,9 %  on th e  
su b s titu tio n  of 1 to 2,5 ccm , 13,9%  if 3 to  3,5 ccm , 11,8%  if 4 to 5 ccm, 20%  if  5 to  6 ccm , and 
28 ,8%  if 8 to  10 ccm of w h ite  was su b s titu ted . As has been m entioned above, su b s ti tu tio n  o f  
th e  whole o f the  w hite resu lted  in no hatch ings a t  all.
F rom  these ex p erim en ts a u th o r concludes th a t  w hiU , due to the  in te rference, th e  feeble* 
less viable, indiv iduals perish  in  th e  various em bryonic developm ental stages, th e  h a tc h ed  ind i­
v id u als  surpass the  contro ls in respect o f feed u tiliza tio n  and  v igour of grow th. In  ev a lu a tin g  th e  
changes p resen t in th e  h a tch ed  chicks when raised, th e  effects of the  m echanical interference* 
and  th e  differences betw een ind iv iduals, m ust be tak e n  in to  account. I t  is n o t un lik e ly  th a t  
th e  w hite  su b s titu ted  for th e  orig inal is biochem ically d iffe ren t, bu t in th is respect no  d a ta  are as 
y e t available. The changes, w hich in th e  hatched  chicks and  th e ir offspring are obse rv ed  to  be 
th e  resu lt o f in terspecific  su b s titu tio n  of egg w hites, c an n o t be regarded as a c o n firm atio n  o f  
a  v eg eta tiv e  hybrid  ch arac te r. Го draw  any conclusions in th is p a rticu lar d irec tio n , req u ires  
fu r th e r  physiological, b iochem ical, cytological, and histological enquiries.
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A  Q U A N T IT A T IV E  X Y LO TO M IC A L  ANALYSIS O F P O P U L U S -S P E C IE S  IN  H U N G A R Y
S. Sá r k á n y , J .  Stie b er  an d  Z. F illó
INSTITUTE OF APPLIED BOTANY AND HISTOGENY OF THE LORÁND EÖTVÖS UNIVERSITY,
and
BUDAPEST RESEARCH INSTITUTE OF THE TIMBER INDUSTRY, BUDAPEST
T h e  10-year plan  of tim b e r-an a ly s is  draw n up b y  th e  H u n g a rian  A cadem y o f Sciences 
h a s  th e  o b jec t to disclose th e  te c h n ica l, anatom ical, chem ical a n d  physical p roperties o f th e  m ore 
im p o r ta n t  H u ngarian  forest tree s , a s  also to  exam ine an y  changes occurring in  these p ro p e rties . 
T h e  tw o  above-nam ed in s titu tes  h a v e  u n d e rtak en  to s tu d y  th e  w ood an ato m y  in the  trees  re ferred  
to  th e m .
T h e  f ir s t  group of trees to  b e  d e a lt  w ith  in  the  course o f  th e  said 10-year p lan  com prises 
th e  m o re  im p o rta n t species o f p o p la rs  indigenous to  H u n g a ry . In  th e ir  investiga tions, th e  a u ­
th o rs  a v a ile d  them selves o f th e  u su a l m ethods of q u a n ti ta t iv e  m icroscopy, app ly ing  am ong 
o th e rs  th e  six-spindled in te g ra tin g  a d a p te r  and th e  p h o to m e tr ic  process. O f th e  te s t  m ate ria l 
co lle c ted  fro m  four d ifferen t p laces 16 sam ples of 20 to  4 0 -y ear old tru n k s have been  analysed  
u p  to  d a te .  T he present re su lts  o f th e  w ork  in progress a re  o u tlin ed  in  the  following. A n  in i­
t ia l  in c re ase  in  the  w id th  of th e  g ro w th  rings is u su a lly  fo llow ed  by  a som ew hat f lu c tu a tin g  
d ec re a se  to w ard s the  bark . A lth o u g h  th is  change is no t d irec tly  d ep en d en t on th e  a n n u a l am o u n t 
o f  p re c ip ita tio n , great m in im a o f p re c ip ita tio n  have n ev erth e le ss  th e ir  corresponding m in im a 
o f  g ro w th  rings. The grow th rin g s o f th re e  P. tremula-tru n k s  fro m  M arcali m ake th is phenom enon  
v e ry  consp icuous for th e  p e rio d  1935 — 1946. The n u m b er o f  vessels g radually  decreases in  all 
t ru n k s  to w ard s  the  outside ; th e  P .  alba, P . nigra an d  som e specim ens of th e  P . trem ula  have 
fro m  10 to  15%  more vessels p e r  g ro w th  ring in the  la te  w ood th a n  in  the  early  wood, w hile — 
— re fe r re d  to  the  whole tru n k  — in  th e  P . canadensis we f in d  a n  app ro x im ate ly  even d is tr ib u tio n  
o f  v esse ls o v er early  and la te  w ood, so th a t ,  in  th is respect, th e  w ood of th is tree  is m ore hom ogene­
o u s  th a n  th a t  of the  others. I n  th e  P .  canadensis and  th e  P .  trem ula  there  a re  m ore tw in -p o res , 
p o re -ra y s  a n d  pore-groups in  th e  la te  wood, ahd m ore so lita ry  vessels in  th e  early  w ood. T he 
size  o f  th e  vessels shows a s te a d y  g ro w th  tow ards th e  b a rk . H eterogeneity -indexes in  re sp ec t of 
th e  r a d ia l  a n d  tangentia l d iam e te rs  o f  vessels show th e  P . trem ula  to  have the  m ost hom ogeneous 
w o o d  am o n g  those exam ined. T ra c h e a l w ater-conducting  a rea  (volum etric  ra tio  o f  vessels) 
in c re a se s  in  all trunks tow ards th e  ou tside. I t  is h ighest in  th e  P . canadensis w here i t  grows 
fro m  2 0 %  to  45% , and low est in  th e  P . tremula. The re sp ec tiv e  curves in  th e  d iag ram s of the  
l a te  a n d  early  wood show o ften  op p o site  courses. V iewed fro m  th is  angle, g row th rings ap p ear 
to  b e  m o s t hom ogeneous w hen  th e  cu rv e  of the  early  w ood reach es a m inim um  and  t h a t  o f th e  
l a te  w ood  a  m axim um . As re g a rd s  trach ea l porosity , i t  is coarsest in  the  P . canadensis grow n 
a t  Á sv án y rá ró , and finest in  th e  P .  alba from  Bugac. T h e  a m o u n t o f fibres was fo u n d  to  be 
h ig h e s t  in  th e  P. tremula from  M arca li, and lowest in  th e  P .  canadensis b ro u g h t from  Á sv án y ­
rá ró . F ib re s  decrease in  all t ru n k s  tow ards the bark . G oing fro m  w ith in  ou tw ards, th e  in itia l 
f ib re  le n g th  of 500 to  600/a grow s to  1200 to  1400 //, i.e. in creases threefold , during  th e  f ir s t  15 
y e a rs  : th is  is the  final len g th  w h ich  m ay  increase o r f lu c tu a te  slightly  in  su b seq u en t years. 
T h e  su g g estio n  to satisfy th e  c o n s ta n tly  growing raw -m ateria l requ irem en ts of th e  p a p e r in d u s try  
b y  u tiliz in g  densely p lan ted  10 to  15-year old pop lar-s tan d s can n o t, therefore, be ju s tif ie d  by
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considera tions o f wood an atom y. T he value o f th e  volum e of m edullary rays is a ro u n d  10%  in all 
tru n k s , w ith o u t an y  percep tib le  changes to w ard s th e  b a rk . To sum  up : th e  re su lts  ob ta ined  
so fa r are suffic ien t to  m ake it  c lear th a t ,  in  poplars, i t  is no t only taxonom ical b u t  also ontoge­
n e tic  and écologie facto rs th a t  exercise a no tab le  in fluence upon  the q u a n tita tiv e  a n d  q u a lita tiv e  
p rop erties  o f tissue s tru c tu re , a fac t th a t  m erits  th e  a tte n tio n  of theoretic ians a n d  p ractic ians 
a like .
E X P E R IM E N T S  TO O B SER V E  M O R PH O LO G IC A L A L T ER A TIO N S IN  P A P A V E R  SP E C IE S
G R O W IN G  W IL D  IN  H U N G A R Y
Olga B orsos
INSTITUTE OF PHYTOTAXONOMY, LORÂ.ND EÖTVÖS UNIVERSITY, BUDAPEST
B ased on earlier o b se rv atio n s o f tw o Papaver som niferum  varieties, a u th o r  designed  an 
e x p erim en ta l series in  th e  years 1954 an d  1955 in vo lv ing  four Papaver species g ro w in g  wild in 
H u n g a ry  w hich d iffe r from  one a n o th e r p rim arily  in  th e  num ber of lobes o f th e  s tig m a  and 
th e  shape of th e  capsule ; th e y  w ere : P. argemone L . va r. glabratum  (Coss. e t  G e r m .) R ouy 
e t  F o u c .,  P . hybridum  L. va r. microcephalum  A. N y á r ., P. dubium  L. va r. subbip  in n a tifïd u m  
(О . K tz e) F e d d e , and  P. rhoeas L. ssp. oblongatum  (B o iss .)  A. N yár . The a im  w as to  s tudy  
th e  m odifications w hich on th e  effect o f a rtific ia lly  changed  environm ental fa c to rs  w ould be 
p ro d u ced  in the  v eg eta tive  an d  genera tive  o rgans, f irs t  o f  all in the  shape of th e  c ap su la  and  the 
n u m b er of loculi in  th e  pod. In  o rder to  s tu d y  these  m odifications, ex p erim en tal p lan ts  were 
g row n  in there  series : un d er conditions o f irrig a tio n  (ab u n d an tly  w atered from  sow ing  to  r ip en ­
ing), under d ry  conditions (sown in pots, th e n  sinking th e m  down in to  the  field , w ith  a  m in im um  
o f  irriga tion ), and  in  a contro l series. A yellow  sandy  soil from  the  Nyírség was u sed  w hich  had 
been  m anured  th e  y ear before. F rom  th e  beginning of th e  sowing the  o bservations e x te n d ed  to 
d a te  o f sowing, developm ent o f th e  veg eta tiv e  organs m easured  a t  fixed in te rv a ls , phenological 
phenom ena, changes in the  shape of th e  pod an d  in  th e  n u m b er of carpels, finally  to  sy s tem atica l 
m easu rem en ts o f th e  m icroclim ate.
T he resu lts o f th e  experim en ts las tin g  for tw o y ears can be sum m ed u p  as follows : 
I .  T he sprou ting  tim e of all species becam e sh o rte r as a  resu lt of irrigation . In  d ry  cu ltu res  the  
sp ro u tin g  tim e was generally  30 to  39 days, while in  irr ig a ted  cultures 21 to  26 d ay s. 2. The 
develo p m en t of th e  veg eta tiv e  organs, e. g. th e  len g th  of th e  stem , th e  w id th  a n d  le n g th  o f the  
leaves show ed h igher values in  irrig a ted  cu ltu res . F o r in stan ce , th e  height o f s te m , in  th e  case 
o f  Papaver rhoeas, in  d ry  cu ltu res v a ried  betw een  5,2 to  22,0 cm, in  irriga ted  c u ltu re s  be tw een  
18,0 to  68,0 cm. 3. As regards phenological p h enom ena, flow ering set in earlier in  p la n ts  grow n 
in  d ry  cu ltu re  th a n  in  th e  irrig a ted  one. Papaver dubium  began to flower in  th e  ir r ig a te d  plo t 
a f te r  52 to  55, in  d ry  cu ltu re  40 to  41, in  con tro l p lan ts  43 to  49 days. 4. In  th e  n u m b e r  o f loculi 
o f  th e  pods, too , th ere  occurred  an  essen tia l change. Sim ilarly  to th e  o b se rv a tio n s  m ade 
o n  Papaver som niferum  in  1953, i t  was found  th a t  owing to  irriga tion  the  n u m b er o f  locu li in  the  
pods had  increased  in  all four p o p p y  series as early  as in  th e  f irs t year. For in s tan c e , in  Papaver 
argemone, in stead  o f th e  original 4 — 5 stigm a-lobes, 6 — 7 — 5 lobes or capsular loculi w ere p red o ­
m in a n t in  irrig a ted  p lots, and  4 — 5 — 3 in  d ry  cu ltu res ; in  P. rhoeas, instead  of th e  o rig ina l 10 
stigm a-lobes, 11 — 12 —13 had  developed as a resu lt o f ir r ig a tio n  and 6 —7 —8 —9 in  d ry  c u ltu re s . 
I n  th e  case o f all four species in te rm ed ia te  m ean  values hav e  been obtained in  th e  c o n tro l p lo ts . 
5. K e l l e r ’s in d ex  was applied  in  d e te rm in ing  th e  shape  of th e  capsules. C apsu lar sh ap e  was 
fo u n d  to be a m ore co n stan t ch arac te ris tic  th a n  th e  n u m b er o f capsular loculi, fo r  d u rin g  the  
tw o years only m inor a lte ra tio n s in  shape could  be observed , w hich in Papaver argem one , for 
in stan ce , were to w ards th e  e longated  ovoid form , in  d ry  cu ltu re . On the o ther h a n d , a n  increase  
in  th e  nu m b er o f carpels show ed a c e rta in  m easure  o f co rre la tio n  w ith  the  te n d e n cy  to  develop 
ro u n d  and wide ovoid càpsules.
Sum m ing up  w h a t has been said , i t  can  be s ta te d  th a t  the  m orphological p ro p e rtie s  o f 
th e  Papaver species growing w ild in  H u n g ary  depend  to  a g rea t ex ten t upon th e  e n v iro n m e n ta l 
fac to rs  ; th e  change in  the  n u m b er o f loculi in  th e  capsu le  is particu lary  c h a ra c te ris tic  ; th is  
n u m b er f lu c tu a te s  according to  th e  possib ilities o f th e  w a te r  supply  and in tak e  o f n u tr im e n t,  it 
is therefore  n o t a  co n stan t ch arac te r  and , conseq u en tly , can n o t be taken  in to  c o n sid e ra tio n  in 
th e  sep ara tio n  of certa in  species. I t  w ould be adv isab le  to  om it the  re levan t n u m erica l d a ta  
fro m  th e  keys. Likewise, th e  descrip tions o f cap su la r sh ap e  are no t precise e ith e r, a n d  i t  w ould 
be  m ore ex ped ien t to  use K e l l e r ’s index  values, on  th e  analogy of cu ltivated  p o p p ies .
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R E V IE W  O F P L A N T  ASSOCIATIONS IN  H U N G A R IA N  SANDY SOILS 
A N D  T H E IR  P H Y L O G E N Y
R. Soó
INSTITUTE OF PHYTOTAXONOMY, LORÁND EÖTVÖS UNIVERSITY, BUDAPEST
In  order to  place new  p ra c t ic a l  m ethods a t  th e  d isp o sa l o f m odern socialist a g ricu ltu re  
a n d  fo res try , H ungarian  g e o b o ta n is ts  extensively s tu d y  th e  in te rac tio n s of v eg e ta tio n  and 
e n v iro n m en t in an en d eav o u r to  b rin g  about a sy n th esis o f  th e  d ifferen t écologie, flo ris tic , 
coenologic, and  genetic tren d s . O ne o f th e  widest fields in  w h ich  to  carry  ou t synecologic stud ies 
(inc lu d in g  analyses of soils a n d  m icroclim ates, experim en ts concerned w ith the  phen o m en a  of 
a d a p ta t io n ) ,  coenological an d  a p p lie d  phytogeographical investig a tio n s, is the v eg e ta tio n  in  
sa n d y  soils.
T h e  open grasslands on  sa n d y  soils constitu te  th e  g ro u p  Festucion vaginatae Soó (1929). 
Y* i th in  th e  Cory népkor etea, th is  g ro u p , as a co n tin en ta l S o u th -eas t-E as t-E u ro p ean  series o f  
basophil-acidoclinal c h a ra c te r, is sep a ra ted  in  the  p re se n t p a p e r  from  the  W est- a n d  N o rth - 
E u ro p e a n  acidophil-basiclinal Cory népkor etalia, and g iven  th e  nam e Festucetalia vaginatae  Soó. 
T h e  Festucion vaginatae g ro u p  its e lf  can  be divided in to  tw o  subgroups : 1. Brom ion tectorum  
Soó consisting  of the p io n ee r g ra ss lan d  associations o f a n n u a l p lan ts, is Brometum tectorum  
“ p rin c ip a l association” , an d  h as  th e  comm on d o m inan t species an d  sim ilar synecologic condi­
tio n s  as th e  group Tribulo-E ragrostion  Soó et T ím ár . 2. F estucion  vaginatae Soó s. s tr . a re  th e  
sa n d -b in d in g  grassland a sso c ia tio n s w ith  two principal assoc ia tio n s : th e  basophil Festucetum  
vaginatae  and  the  acidoclinal Festuceto-Corynephoretum. I co n sid er th e  geographical v a r ia n ts  o f  
all o f th e m  as associations s. s tr .
O n synecologic as w ell as flo ris tic  and genetic ev id en ce , th e  closed grasslands on  sand , 
as “ p ia k o r”  steppes, to g e th e r w ith  th e  sim ilar associations o f  sloping steppes, should be  referred  
to  th e  Festucion sulcatae Soó (1929) 1940 group (F . valesiacae  K l i k a  1929 — 1931 pro  p a r te ) , 
w h ich  belongs to the Festucetalia  (valesiacae-sulcata ~) Soó 1940, B r . B l . et T x . 1943 series, i. e. 
th e  la rg e  eas te rn -con tinen ta l series o f the Festuco-Brometea  class o f d ry  grassland. Such  tw o 
p r in c ip a l associations in th e  g ro u p  a re  A  str agalo- Festucetum  sulcatae of the  n a tu ra l m eadow s on 
sa n d , a n d  Potentillo-Festucetum pseudovinae  of the d ry  p a s tu re s  on  sand. Chrysopogonetum , th e  
m eadow  of tall grass on san d , c an  o idy  be regarded as a  consocia tion  of the  form er, sim ilarly  
as s ta n d s  o f th e  rare Festuca stricta  v a r . hungarica. In  m ost o f th e  associations, however, subassoci i- 
tio n s  a n d  facies can be d is tin g u ish ed  on the  basis o f ecological differences (p rim arily  in  w a te r  
su p p ly ) and  conditions d iffe rin g  in  respect of dom inancy  a n d  q u a lity  (differential species). 
B eing  soil indicators, these  su b asso c ia tio n s and facies a re  o f  conclusive im portance in  fo rm ing  a 
ju d g e m e n t of the possibilities a n d  m ethods of the sand a ffo re s ta tio n .
T he pine-birch fo rests a n d  co ld  steppes of the  early  p o stg lac ia l period (IV) w ere, in  th e  
x e ro th e rm ic  hazel-period (V), succeeded  in the  sand a reas o f  th e  H ungarian  P la in  b y  Festuca- 
S tip a  s tep p e  meadows of a ssu m ed ly  ta ll rasses w ith  sh ru b s , in  e levated  spots of h igher g round- 
w a te r  level, w ith  oak or a sh  groves. (Cf. the present d isp o sitio n  of vegetation  zones in  S iberia , 
w here  ta ig a  contacts g rassy  s te p p e  ; Aliochin , Soczawa). L a te r  in  the  more hum id period  o f  
m ix ed  oak  forests, the  fo res t s te p p e  began  to take shape an d  f i r s t  Querceto- Festucetum, th e re a f te r  
Querceto-Convallarietum  becam e do m in an t. Like in th e  H u n g a ria n  Middle M ountains chiefly  
Querceto-Cotinetum , so is in  th e  G re a t  H ungarian P lain  to d a y  Querceto-Festucetum  th e  re p re se n t­
a tiv e  o f th e  forest steppe. In  th e  cooler and more h u m id  beech  period the  H u n g a rian  P la in , 
w ith  th e  exception of th e  loessic e lev atio n s on it, was covered  w ith  swam ps, bogs, and  ho rnbeam - 
c a k  fo res ts  ( Querceto robori-C arpinetum  hungaricum  Soó n o m . nov .). The relict p lan t species o f  
m o n ta n e  character from  th e  b eech-period  inhabit to d ay  Querceto-Carpinetum, Querceto-Convalla­
rie tum  an d , for their g rea tes t p a r t ,  Querceto-Ulmetum hungaricum  Soó 1955. Accordingly, Querceto- 
F estucetum  and the fo res t-s tep p e  species are rem nan ts f ro m  th e  postglacial w arm -period , th e  
A tla n tic  (V I-V II m ixed oak  fo res ts) , while Querceto-Carpinetum  and  th e  elem ents from  m o u n ­
ta in  fo res ts  have survived fro m  th e  sub-boreal-subatlan tic  p e rio d  (V III-IX , beech I —II).
In  historic  tim es, w ith  th e  d isappearance of fo res ts , qu icksand  tu r f  and d e te rio ra ted  
Junipereto-Populetum  sh rubs h a v e  developed, and m arsh la n d s  ( Agrosteto-M olinietum  (Ma g y a r) 
Soó  n om . nov.) have arisen  in  th e  hollow s between sand  hills ren d ered  sw am py by g round  w a te r  
risin g  in  consequence of d e fo re s ta tio n .
O f la te , W e n d e l b e r e r  c la im s th a t  the clim ax of th e  m iddle  w arm -period was th e  fo rest- 
s te p p e  an d  no t the g rassland  s te p p e . The present a u th o r  m a in ta in ed  the  same view , h av in g  
d e te rm in e d  th e  grassland s te p p e  as th e  type of v eg eta tion  d o m in a n t in the  early (boreal) w arm - 
p e rio d  (Soó). According to  W e n d e l b e r g , however, i t  w as th e  m ixed  oak forest th a t  im m edia te ly  
succeeded  th e  pine-birch fo re s t s tep p e . He raises again  th e  id ea  of “ E rh altu n g szen tren ”  ; th e
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p re sen t au th o r has po in ted  o u t  on several occasions th a t  is was th e  loessic e lev atio n s and th e  
sand  spots of th e  forest step p es th a t  co n stitu ted  th a t  reservo ir w hich ensured  th e  con tin u ed  
existence of the  p rim ary  step p e  flo ra  and  its spread, in h isto ric  tim es, over th e  secondary  cu ltu re  
steppes. The “ W aldsteppenkom plexe”  being in the  hills o f P a n n o n ian  ch arac te r in L ow er A ustria  
on the  borders of plains, is d iv ided  by  W en d elb e r g e r  in to  th ree  p a rts  : th e  Quercus pubescens 
forests, the  P runus fru licosa-nana  (tenella) shrubs, and  th e  lim itro p h e  assoc ia tion  described 
u n d e r th e  nam e Dictam no-G eranietum . In  th e  classical h a b ita ts  o f Querceto-Festucetum  (in the  
so u th e rn  p a rts  of th e  N yírség), on th e  bo rders o f com m on-oak tim b e r forests, as co n tact-zones, 
haw thorn -oak  shrubs are f req u en tly  encountered , as a tran s itio n  tow ards th e  c learings of A stra - 
galo-Festucetum sulcatae. T he species w hich th e  rocky grasslands and  sloping g rasslan d s have in 
com m on w ith the grasslands an d  m eadow s on sand, give th e  coenological proofs o f th e  “ O sm átra” 
theory .
P R E L IM IN A R IE S  TO A M O N O G R A PH  O F T H E  K A R ST IG  H A IR Y -O A K  B U S H  FO R E S T S
IN  H U N G A R Y
P. J akucs and G. F e k e t e
DEPARTMENT OF BOTANY, MUSEUM OF NATURAL SCIENCES, BUDAPEST
A bout 12 pe r cen t o f th e  te rr ito ry  of H ungary  is covered w ith  forests. A considerable 
p ro p o rtio n  of the  fo rest areas, p a rticu la rly  w ith in  some p a r ts  o f  th e  H u n g a rian  M iddle M oun­
ta in s, is occupied by  bush  fo res ts or is treeless (e. g., a b o u t tw o th ird s  of th e  K eszthely  M ountains, 
h a lf  o f the  so u thern  V értes M ountains). The fact th a t  such large  areas are p rac tica lly  useless 
o r th e ir p ro fitab le  em ployed for fo rest cu ltu re  is very d ifficu lt, fully ju stifie s  an  early  and ex ten ­
sive s tu d y  of the  co u n try ’s b u sh  forests from  the  p o in t o f view  of th e ir  biocoenology, ecology, 
fo rm ation , spread, and  econom ic aspects. Complex effo rts  are  being  devoted  in o u r In s ti tu te  
to  w ork these bush forests as biogeocoenoses. The p resen t p ap er deals only w ith  a few p o in ts 
selected from  a m onograph  in p re p a ra tio n . So far the  H u n g a rian  bush  forests have been  analysed  
in th e ir  coenologic, physiognom ic, areal-geographic, and  pédologie re la tions. Coenologically, 
th ey  com prise two associations. One is Querceto-Cotinetum  occurring  on the  so u th e rn  slopes and 
an d  dom inated  by th e  following ch arac te ris tic  species, viz. : C arpinus orientalis, Carex halleriana  
Coronilla coronata, C. emerus, M ercurialis ovata, and Crépis nicaeensis. T he o th e r  is Quercus 
pubescens-Prunus mahaleb ass. (nom en nudum ), w hich occurs in th e  n o rth - eas te rn  h a lf o f th e  
H un g arian  Middle M ountains, p rim arily  on lim estone p a re n t rock, m ostly  as a b ro ad  m arg in  of 
a tim b er forest facing open g rassland , and  characterized  as a ru le by  do m in an t species o f only 
re stric ted  local significance, nam ely  : P runus mahaleb, A syn eu m a  canescens, Carex michelii> 
Veronica spicata , Peucedanum  cervaria , Geranium sanguineum , and  Polygonatum  odoratum. 
Querceto-Cotinetum  is a B alcan ic  eas te rn  sub m ed ite rran ean  association , w hich to g e th e r w ith  
i ts  ch aracte ris tic  species links u p  w ith  th e  Orneto-Ostryon g roup , while Quercus pubescens-P runus  
mahaleb is an  association w hich  jo in s the  Dictamno-Sorb ion (  Quercion-pubescentis-sessiliflorae 
g ro u p  of a m ore easte rn  and  m ore co n tinen ta l ch aracter. T he physiognom ic app earan ce  of 
Querceto-Cotinetum  is conspicuous for th e  absence from  it  o f a sh a rp  sep ara tio n  o f th e  species 
ch aracteriz ing  rocky grassland , steppe  m eadow s, or forest lan d , and for th e  p rac tica lly  hom ogene­
ous underg row th  in th e  p a tch es o f bush  forest, which as a ru le  are m osaically  in te rsp ersed  w ith 
sh ru b s (C otinus). Quercus pubescens-Prunus mahaleb associations, on the  o th er h a n d , com bines 
n o t w ith  shrubs b u t  w ith  step p e  m eadow  to form  m osaics, and  th e  xe ro th e rm  elem en ts never 
p e n e tra te  the  inner po rtio n s o f  th e  p a tch es o f bush  forest. T he p lan ts  in th e  tw o associations 
o f the  k a rstic  hairy -oak  bush forests o f  H u ngary  m arked ly  d iffer a real-geographically  as well. 
T he su b m ed ite rranean  c h a ra c te r  o f Querceto-Cotinetum  is b arely  percep tib le  in  th e  Quercus 
pubescens-Prunus mahaleb association . On th e  o ther han d , th e  E u ras ian  and  E u ro p ea n  areal 
ty p es , consisting chiefly  o f con tin en ta l-g rass lan d , fo res t-s teppe , and  forest species, are m ore 
num erous in  the  la tte r .  D ealing in de ta il w ith  the  evolution  of these  karstic  bush  fo res ts in H u n ­
g a ry , the  w riters believe th em  to  have  been m ost w idely sp read  in  th e  A tlan tic  period  ; some o f 
th e  k a rstic  bush  forest and  rocky  grassland species they  reg ard  as re licts u n in te rru p ted ly  p resen t 
since the  las t in terg lacial epoch. T he soils o f these h a iry -oak  bush  forests agree in t h a t  th ey  have 
on ly  a shallow fertile  top  lay e r and  accum ulate  m uch organic  m a tte r . Due to  th e  ad so rp tio n  o f 
m uch  calcium , th e ir pH  is n e u tra l  or slightly  alkaline. On th e  w hole, th ey  can be included in 
th e  sam e large type, b u t w ith in  th is  there  are four su b ty p es to  be d istingu ished , d iffering  from  
one an o th er considerably in orig in  and p roperties, nam ely : lim estone rendzinas, do lom ite  rendzi- 
nas, erubase, and re lictu in  te rra ro ssa  soils.
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GEOBOTANICAL MAP OF THE “TISZAZUG’
L. T ímár
INSTITUTE OF CLIMATOLOGY, UNIVERSITY, SZEGED
A ssis ted  by my co llabora to rs I  w as able to fin ish , in  th e  course of th e  y ears 1954 — 55, the  
c o lo u re d  v eg e ta tio n  m ap w hich , m a d e  on a 1 : 10 000-scale, shows th e  th ird  reg ion  of th e  G reat 
H u n g a r ia n  P la in , the  so-called T iszazu g , a geographically  sh a rp ly  circum scribed a rea  beyond 
th e  T is z a  (i.e . th e  corner fo rm ed b y  th e  riv ers  T isza and  K örös) ; th e  m ap  is now  to  be presen ted .
I n  d raw ing  the b o u n d a ry  lin es o f vegeta tio n  I have s tr ic tly  followed th e  p rincip le  — em ­
p h a s ize d  also in  the  discussions a rra n g e d  b y  th e  A cadem y in  1954 — according to  w hich  all associa­
tio n s  a re  in  th e  f irs t place fu n c t 'a n s  o r ind ica to rs o f th e  soil. T his p rincip le, accep ted  also by  
w e s te rn  sc ien tis ts  a t abou t th e  sam e tim e , has a special significance in  recognizing an d  sep ara tin g  
a sso c ia tio n s  o f wide arable lands. I t  is coenologically qu ite  as w rong to  judge  crops on th e  s tren g th  
o f th e  so w n  culture  p lan ts  as to  m a k e  d istinc tions on th e  basis o f th e  d o m in an t p la n t form s, 
since — as regards the  com position  o f  w eed — there  is a  g re a te r  d ifference be tw een  w heats grown 
in  d if fe re n t  ty p es of soil th a n  th a t  be tw een  w heat, b a rley , oa ts , rye , and o th e r cereals grown 
in  id e n tic a lly  composed soils. U b iq u ito u s  — cosm opolitan  p la n ts  do by  no m eans revea l those 
d iffe ren ces  w hich are often d isp lay ed  b y  character-species.
T h e  colours of th e  m ap , a d e q u a te ly  com pared, disclose all possible v eg eta tio n s o f any 
p a r t ic u la r  a rea , and it  is therefo re  su p e rio r in  th is respect to  m ere  soil or geological m aps.
T H E  PH Y SIO LO G IC A L R O L E  O F  C A R O TEN O ID S IN  C H L O R O PH Y L L O U S ORGANS 
L. Cholnoky , K a ta lin  G y ö r g y fy , E rzsébet  N agy  an d  M árta P ánczél 
INSTITUTE OF MEDICAL CHEMISTRY, MEDICAL UNIVERSITY, PÉCS
Irre sp ec tiv e  of the  p la n t  species, th e  following caro teno ids are in v ariab ly  p re sen t in  green 
leav es  : а -an d  /3-carotene, /L caro tene-m ono-epoxide, trac e s  o f a -an d  /З-c ry p to x a n th in , xan- 
th o p h y ll  (lu te in), a n th e ra x a n th in  (zeaxanth in-m ono-epoxide), v io la x a n th in  (zeax an th in -d i- 
^ p o x id e ) a n d  th e  cis-isomers o f som e o f these  com pounds. A gain  irrespec tive ly  o f th e  v a rie ty , 
ch o lo rophy llaceous fru its (th e  u n r ip e  fru its  o f various p a p rik a  and  to m a to  va rie tie s) c o n ta in  the  
sam e p ig m e n ts  as the  green leaves, b u t  on ly  in  am oun ts from  one tw e n tie th  to  one th ir t ie th ,  and 
a -c a ro te n e  is either a ltoge ther a b se n t, w hich  is th e  m ore freq u e n t case, or is p re sen t m erely  in 
tra c e s .
T h e  presented  d a ta  p e rm it th e  conclusion th a t  th e  caro teno ids ac t as oxygen  tran sm itte rs  
d u r in g  pho to sy n th es is  and are  tran s fo rm e d  in  th e  course o f  th is  funcion. T he p r im a ry  p igm ents 
o f /З- s t ru c tu re  (/3-carotene, z e a x a n th in , /?-cryp toxanth in) ta k e  up  oxygen an d  are  th e re b y  tra n s ­
fo rm e d  in to  their epoxides (/3-carotene-m ono-epoxide, zeaxan th in -m ono-epox ide , /3-cryptoxan- 
th in -m o n o -ep o x id e). A fter d e liv e rin g  th e  oxygen th e  epoxides are e ith e r re -tran sfo rm ed  in to  
th e  o r ig in a l com pounds, or th e  a -izo m ers (a-caro tene, x an th o p h y ll, a -c ry p to x a n th in )  are form ed. 
I t  h a d  b e e n  assum ed th a t  a single ca ro ten o id  is involved in  p h o tosyn thesis o f chlorophyllaceous 
o rg an s  (W a rburg , Ca lvin , St a n ie r ; ; th is  is ev iden tly  n o t  th e  case, all caro teno ids rep resen t 
a  s te p  in  physiological function .
T h e  m ain  line of oxygen  t r a n s p o r t  ru n s the  course z ea x an th in  —> a n th e ra x a n th in  —> xan- 
th c p h y l l ,  while the  /З-carotene —» /З-carotene-m ono-epoxide —» a-caro tene  an d  th e  /3-cryptoxan- 
th in  —> /З-cry p to x an th in -m o n o -ep o x id e  —> a -c ry p to x an th in  lines are held in  reserve, to  operate  
in  case  th e  m ain  line is overloaded  a n d  unab le  to  carry  all th e  requ ired  oxygen. T h is assum ption  
e x p la in e s  w h y  zeaxanth in  is a b se n t  an d  an th e rax a n th in  p re sen t only in  traces in  g reen  leaves, 
w h ic h  c o n ta in  a t the sam e tim e  m u c h  x an thophy ll. T h a t reserve system s o p era te  is p roved  by 
th e  p re se n c e  of a-carotene an d  a -c ry p to x a n th in  w hich  are accom panied  by  m uch  /З-caro tene  and 
t ra c e s  o f  /З-cry p to x an th in  a n d  /З-carotene-m ono-epoxide. Since in  un rip e  fru its  th e re  is less 
o x y g e n  to  tran sp o rt, one of th e  re se rv e  system s (/3-carotene —> /З-carotene-m ono-epoxide —» a-ca- 
ro te n e )  is o u t of action and  th e re fo re  no a-caro tene  is form ed.
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O N  T H E  IN H E R IT A N C E  O F  T H E  FO U R -R O W E D  C H A R A C T E R  O F E A R S  IN  M A IZE
L. D a n ie l
INSTITUTE OF GENETICS OF THE HUNGARIAN ACADEMY OF SCIENCES, BUDAPEST
A m aize p la n t from  v a rie ty  “ F loren tine”  of com m ercial orig in  had  fo u r-ro w ed  to p  ear 
a n d  six-rowed lower ear, a n d  its  open-pollinated  offspring  gave rise to  four-row ed lin e s  a fte r  in- 
b reeding. The 7, lines w ere crossed w ith  seven d ifferen t s tra in s  show ing e igh t, a b o u t te n  (10 ,21±  
± 1 ,7 2 ;  10 ,75±1 ,19  ; 1 0 ,9 2 ± 1 ,1 8 ;  11,4 2 ± 1 ,34), tw e n ty  (2 0 ,9 1 ± 2 ,59), o r  a b o u t th ir ty - f iv e  
(3 5 ,8 1 ± 6 ,4 2 , J a p  H uiles) row ed ears.
T he averages w ere a lw ays h igher in th e  F ,  th a n  th e  m ean  value of the  tw o p a re n ts ,  b u t 
th e re  was no com plete dom inance, and  the  dev ia tion  from  th e  m ean  increased  in v e rse ly  w ith  
th e  increase of th e  kernel-row  n u m b er of th e  strains. E a rs  w ith  4/ g rows were obse rv ed  fre q u e n tly  
b y  T avcar in  th e  7 , o f  fo u r b y  e ig h t rowed crosses, how ever, i t  reccurred  in o u r m a te r ia l  only 
once am ong th e  F 1 h y b rid s. T he changes in dom inance rep o rte d  by  B u r d ic k  in  glass-hous 
ex p erim en ts were sim ilarly  n o t observed  in  our field  tes ts . N o r were our seg regation  ra tio s  in  
accordance w ith  th e  d a te s  o f T a vca r  and  B u rd ick , an d  th ere fo re  i t  is assum ed t h a t  ou r four- 
row ed lines were n o t equal to  theirs.
T he inheritance o f th e  four-row ed ty p e  of o u r lines was som ew hat co m p lica ted . The 
v a rian ce  in  crosses be tw een  th e  p a ren ts  w ith  lower kernel-row  num bers was su rp ris in g ly  high 
a n d  n o t fa r from  th a t  o f th e  F 2 progeny . How ever, one of th e  stra ins w ith  ten -ro w ed  ears 
(1 0 ,2 1  ± 1 ,7 2 ) gave in  th e  crosses w ith  th e  four-row ed ty p e  exclusively e igh t-row ed offspring 
(39 ind .). I t  can he supposed  th a t  th e  h igh variance observed  is perhaps due to  th e  fa c t th a t  
th e  kernel-row  num bers o f th e  corn  show a slight ten d en cy  to  be four or a  m u ltip le  th ereo f.
T he average of th e  F 2-s w as usually  betw een th e  m ean  value  of th e  p a ren ts  a n d  th e  av e ­
rag e  of th e  F v  and  in  m o st cases coincided well w ith  th e  values expected  (th e  d e v ia tio n  of 
4 7 2—2 F j —F j —P 2 from  zero was n o t significant). T he d ev ia tio n  increases in th e  crosses w ith  
tra in s  o f lower row  num bers, an d  i t  decreases in th e  crosses w ith  stra ins o f h igher ro w  num bers.
Sim ilarly to  th e  F 2-s, th e  f irs t  back-crosses ( F j b y  4-row ed) gave th e  re su lts  expected  
( th e  dev ia tion  of 2 В  —  F 1—  P  from  zero was n o t sign ifican t). T he only excep tion  w as again  the  
cross of th e  F , w ith  th e  ten-row ed p a ren t m entioned above.
In  th e  F 2 and  progenies o f th e  crosses w ith  low -row ed paren ts , th e  p e rcen tag e  of four- 
row ed ears showed no reg u la rity , w hereas th e  F 2-s o f crosses w ith  higher-row ed p a re n ts  show ed 
th a t  th e  num ber of facto rs contro lling  th e  inheritance of th e  kernel-row  num ber increases g ra n d u a lly  
w ith  th e  increase o f th e  kernel-row  nu m b er of th e  ear.
IN V ESTIG A T IO N S IN T O  M UT ATIONS O B T A IN ED  FR O M  T H E  YEAST R H O D O T O R U L A
G LU TIN IS
B. P azonyi
INSTITUTE OF GENETICS OF THE HUNGARIAN ACADEMY OF SCIENCES
A fter exposing th e  y e as t Rhodotorula glutinis  (F r e s .) H arriso n  to  u ltra v io le t  ray s , th e  
irra d ia te d  suspension w as sm eared  on  p lates. V ariously  coloured m u ta n ts  a p p ea red  a f te r  an  
irrad ia tio n  of 90 an d  105 seconds in  th e  sm all, from  4 to  6 -day  re ta rd ed  colonies w ith  a  m o rta lity  
r a te  o f 90% . Using th e  n o m en c la tu re  o f th e  B ritish  Colour Council : while th e  o rig in a l colour 
was igneus, one of th e  o b ta in ed  m u ta n ts  was som ew hat d a rk e r, i.e. m andarinus, a n d  th e  o th er 
te n  m u ta n ts  had  b rig h te r  colours, i.e. m inia tus , auran tiacus , auranliacus-hispanicus , cadmio- 
aurantiacus, roseus-orientis, salmonicolor, ranunculoides, c itrinus, croceus and  eburneus. S u b jec t­
ing  every  m u ta n t to  m icrobiological exam inations, m ade  u n d e r id en tica l conditions, th e ir  colour 
w as found  to  be du rab le . W e d id  n o t observe m icroscopically  percep tib le  cy tom orpholog ical 
differences betw een th e  m u ta n ts  ; th e  g ian t colonies a re  n o t sectored  b u t th e  m and a rin u s  and  
aurantiacus-hispanicus m u ta n ts  u tilized  the  gelatine. C u ltu re  m edia were p re p a re d  w ith  all 
com binations of fiv e  n itro g en  sources (potassium  n itra te ,  am m onium  su lp h a te , carbam ide , 
a sparag ine  and pep tone) an d  of five  carb o h y d ra te  sources (glucose, galactose, saccharose , m altose  
an d  lactose) : th ere  was no d ifference betw een the  v a rio u s m u ta n ts  regarding th e ir  b eh av io u r 
in  th e  respective m edia. G enerally , all m u tan ts  seem ed to  th riv e  b es t in  m edia com posed  of
45
pep ton e-sacch aro se  and am m o n iu m  sulphate-m altose, resp ec tiv e ly  ; carbam ide w as found  to  be  
a feeb le  n itrogen  source, w hile  no n e  of th e  m u tan ts  seems to  assim ilate lactose. P o ta ss iu m  n i t ­
r a te  w as u tilized  by all m u ta n ts . G lycerine and e thy l a lcohol p roved  to  be good ca rb o n  sources. 
F e rr i- io n  h ad  no influence u p o n  colouring. R i z k i ’s chrom ogenous induction , u su a lly  em ployed 
fo r b a c te r ia ,  failed to  p roduce  a n y  effect, none of th e  colours exercized any effect on  any o th e r 
co lo u r on  th e  colourless m u ta n t .
T h e  analysis of th e  c a ro ten es  of bo th  th e  o rig ina l s tra in  and th e  m u ta n ts  w as 
also ta k e n  in  hand. M ethods of iso la tio n  as recom m ended in  th e  lite ra tu re  could be used  only 
w ith  considerab le  m odifications. C olum n-chrom atograph se rv ed  to separate  th e  poliens. A 4 : 1 
m ix tu re  o f Ca(OII)2 and A120 3 w as used as adsorben t. So fa r, six k inds of caro tenes h av e  been 
fo u n d  in  th e  original igneus s t ra in  : dissolved in p e tro la e th e r , these needed 45 m in u te s  for 
th e ir  m o s t vigorous developm en t. I n  th e  case of the  m a n d a rin u s , i.e. th a t  m u ta n t  w hich  had  a 
d a rk e r  colour than  the  o rig ina l s tra in ,  th ere  were h a rd ly  a n y  lem on and orange-coloured or p ink  
c o m p o n e n ts  to  be seen on th e  co lum n. On the  other han d , o f th e  purp lish  red polien ( th a t  becom es 
in te n s iv e ly  violet in u ltra v io le t lig h t)  w hich, owing to  its  s tro n g  adsorption , w as seen to  hav e  
adhcx-ed to  the  upper p a r t  o f th e  co lum n in the  case o f b o th  l ig h t and d ark  m u ta n ts , th e re  was an 
a b u n d a n c e  in the m andarinus. T h u s , th e  light com ponents w ere absen t from  th is  m u ta n t.
A  repea ted  irrad ia tio n  o f th e  m u tan ts  (possessing a lower capacity  to  sy n th e tiz e  p ig­
m e n ts )  som etim es сэиЫ p ro d u ce  a  colour scheme only s lig h tly  differing from  th e  m u ta n ts  — 
g e n era lly  som ew hat b rig h te r. P a ssed  th rough  a liqu id , m o st o f these new  colours re v e r te d  to  
th e  co lo u r of the f irs t m u ta n ts  ; y e t,  m u tan ts  th a t  h ad  com plete ly  bleached d id  n o t reco v er 
th e ir  co lour even after re p ea te d  passages.
C R O SSES W IT H IN  T H E  T R IT IC IN A E  G R O U P 
Á . K iss  and T. R a jh á t h y
INSTITUTE FOR AGRICULTURAL RESEARCH OF THE HUNGARIAN ACADEMY OF SCIENCES,
MARTONVÁSÁR
B o tan ical investiga tions ( K o e l r e u t e r , W i l s o n , e tc .)  dem o n stra ted  th e  poss ib ility  o f  
p ro d u c in g  hybrids by  crossing p la n ts  o f different species a n d  d ifferen t genera. Crosses o f th is  
k in d  h a v e  become ind ispensab le  fo r th e  solution of p ro b lem s connected w ith  p ra c tic a l p lan t 
im p ro v e m en t. Their use h as ex ten d ed  th e  range of c o m b in a tiv e  p la n t b reed ing , since v a rie tie s  
th u s  b re d  reveal characters u n p a ra lle lled  in their group .
E xp erim en ts  m ade in  th is  re sp ec t have shown th e  follow ing results.
1. In  Triticum  X Secale crossings the  highest ra te  o f seed-setting  is o b ta in ed  i f  Triticum  
is u sed  as Ç. Reciprocal crossings a re  m ostly  unsuccessful.
2. T he crossability o f  w h e a ts  w ith  rye shows a grow ing  tendency  from  th e  d ip lo id  to  th e  
h e x a p lo id  series.
3. I t  was found th a t  th e  4 X rye  is more suscep tib le  to  being crossed w ith  w h ea t than  
th e  2 X rye.
4. I t  was possible to  iso la te  b io types of g reat com bin ing  capacity  from  aes tiv u m  fem ales 
c ro sse d  w ith  rye. W ell-com bining b io types have fu r th e r  b een  iso lated  from  m ale  p o p u la tio n s 
o f  A g ro p y ru m  intermedium  an d  elongatum  if  crossed w ith  T . aestivum , w h eat-ry e  h y b rid s  and 
T ritica le  M artonvásár 7. I t  is th e re fo re  possible to iso late w ell-crossable b io types b o th  from  th e  
p a te rn a l  and  m aternal side. T h ere  is a com paratively  h ig h  ra tio  o f w ell-crossable bio ty p es  in  
p o llen  m ix tu re s  which serves to  ex p la in  th e  advantages o f po llen -m ix tu re  po llinations.
5. T he use of read ily  co m b in in g  bio types has th e  follow ing advan tages :
a^low er num ber o f crosses,
b) choice of p a r tn e r  acco rd in g  to economic va lue .
6. T he degree of c ro ssab ility  can  be used as a clue to  de te rm in e  conditions o f a f f in i ty  to a 
l im ite d  e x te n t only, since re sp o n se  to  crossing betw een species, and  even be tw een  v a ria tie s  o f 
th e  sam e  species, depends on  th e  com position of th e  p o p u la tio n , i.e. the  p ro p o rtio n  of read ily  
c o m b in in g  biotypes.
7. O ur earlier ob se rv a tio n s seem  to  be confirm ed b y  th e  fact th a t,  w ith  th e  ex cep tio n  o f 
th e  tim o p h eev i crosses, K a ta y a m a ’s “ Triticum  type”  g ives th e  best resu lts w ith in  th e  genus 
T riticu m .  T he percentage o f seed -se ttin g  is higher in  th e  d irec tio n  4x  X 6x, while th a t  o f germ in a­
tio n  is in v ariab ly  higher in  th e  d irec tio n  6 x x 4 x .  T im opheevi crossings will hav e  to  be k e p t 
u n d e r  fu r th e r  observation.
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8. As the  d is tr ib u tio n  of chrom osom es in the  p a re n ts  has a g reater influence on th e  germ i­
n a tio n  of the  jF\ genera tion  th a n  on the se tting  of its  seeds, i t  was convenient to  choose th a t  
p a ren t for m other w hich had  th e  h igher num ber of chrom osom es. A lthough seed se ttin g  is slightly  
worse in th is case, th is  d raw back  can be counter-balanced  b y  th e  use of readily  com bining b io types.
Crossing ex p erim en ts w ith in  the Triticum -group  a re  o f two kinds. One is in trog ression , by 
w hich »orne specific ch arac te rs  are tran sm itted  to  p a r tic u la r  form s, while th e  o th e r  k ind  of 
e x p erim en ts  has th e  o b jec t o f p roducing th e  two species o r  genera in the form  of a new  co n stan t 
in te rm ed ia te  hybrid . B y m eans of introgression th e  ran g e  of b o th  species an d  genus can  be 
am p lified . The sand-to lerance  of rye, the  beardedness o f its  stem  below the  ear, th e  tillering  of 
A gropyrum , its pe ren n ia lity , th e  e lasticity  o f its  straw , hav e  proved to be p rop erties  th a t  could 
be tran sm itte d  to  and  localized in  the  genus Triticum . S y n th e tic  ‘’species”  p roduced  by  m eans 
of am ph ip lo id ization  hav e  a g rea t significance for th e  s tu d y  of genetic re la tionsh ips an d  the  
m ethodology  of p rac tica l p la n t breeding.
T H E  LA TEST A C H IE V E M E N T S OF E L E C T R O N  M IC R O SC O PY  IN  PL A N T  CYTO LO G Y
AN I) H ISTO LO G Y
L. F rid va lszk y , B. L ovas an d  Magda  Barla 
INSTITUTE OF APPLIED BOTANY AND HISTOGENY, LORÁND EÖTVÖS UNIVERSITY, BUDAPEST,
and
DEPARTMENT FOR ELECTRON MICROSCOPY OF THE INSTITUTE OF MEASUREMENT AJ4D INSTRUMENTS, 
HUNGARIAN ACADEMY OF SCIENCES, BUDAPEST
T he ever w idening ap p lication  of electron m icroscopy  in cytological research  w ork , due 
p red o m in an tly  to  progress in  th e  technique of p reparing  ob jec ts , is yielding a g radually  increasing  
n u m b er o f sign ifican t d a ta  concerning the finer s tru c tu re  o f cell com ponents ; in  fa c t, i t  has 
g iv en  rise to a new  b ran ch  of science : electron m icroscopic cytom orphology. E lec tro n  m icro­
scopic stud ies o f p lan t cells perm it d irect recognition o f th e  m icrofib rds of cellulose cell-w alls, of 
th e  s tru c tu ra l pecu liarities of m icrofib rillary  tex tu re s  ; m oreover, in certain  in stan ces th e y  have 
fu rn ish ed  details regard ing  th e  m ode and m echanism  o f cell-wall grow th. E lectro n  m icroscopy 
has large ly  confirm ed th e  know ledge we have ob ta ined  of th e  subm icroscopic s tru c tu re  o f  th e  cell- 
w all by  earlier in d irect m eans, such as polarizing m icroscopy  and X -ray  d iffrac to g rap h y . O f the 
p ro to p lasm ic  cell com ponents, th e  flagella and cilia m ak e  o b jec ts particu la rly  su itab le  for elec­
tro n  m icroscopic inspection . R ecen t developm ent o f th e  tech n iq u e  of cu tting  sections w ith  the 
u ltram ic ro to m e  has m ade i t  possible to  s tu d y  th e  g round  sub stan ce  of the  fixed  cy to p lasm , o th er 
cy top lasm ic  bodies as b o u n d a ry  layers, m itochondria , m icrosom es, nuclear sp indles and  fu rth e r 
th e  nucleus and th e  ch lorop lasts. T he s tudy  of ch lo rop lasts has yielded exceedingly s ig n ifican t 
an d  far-reaching resu lts , w hich  furn ish  d irect evidence concerning the  lam ellar s tru c tu re  o f b o th  
th e  stro m a  and the  g rana.
T he p resen t a u th o rs’ investiga tions are concerned specia lly  w ith  th e  cell-w all s tru c tu re  
o f  th e  Chara species, in w hich th e  p rim ary  cell-wall has been found to  disp lay  subm icroscopic 
g roups of pores.
T H E  U SE O F  TTC  IN  M EASURING D E H Y D R O G E N A S E  A C T IV IT Y  
IN  PLA N T M A T E R IA L S
B. J ámbor and Márta  D évay
INSTITUTE OF PLANT PHYSIOLOGY, LORÁND EÖT/ÖS UNIVERSITY, BUDAPEST
T he experim en tal conditions have been stud ied  w hich  are capable o f ensuring  th e  q u a n ti­
ta t iv e  ch arac te r and rep ro d u c ib ility  of the  au th o rs  m eth o d  when applied to  p la n t m ate ria ls  
co n ta in in g  m any  endogenous su b stra tes . The roots o f 3 -d ay  old pea seedlings an d  com m ercial 
B a k e r’s y eas t were used in th e  investigation . In  accordance w ith  expecta tions, fo rm azan  fo rm atio n  
has been  found to  increase linearly  w ith the  am oun ts o f  m ate ria l added , where pieces o f tissue 
w ere used , b u t ex ponen tia lly , w here hom ogenized m a te ria l was applied. T he change o f  the
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r e d u c t io n  d u rin g  the  ex p erim en t, to o , has been  observed to  d iffe r in  th e  in ta c t an d  th e  hom oge­
n iz e d  o b je c t .  T he curve of th e  fo rm er is in itia lly  linear an d  la te r  f la tten ed  ; th a t  o f  th e  la t te r  is 
lik ew ise  l in e a r  a t  the  beg inn ing , b u t  begins to  rise steep ly  a f te r  incu b a tio n  for 10 to  15 hours. 
T h e  f la t t e n in g  is p robab ly  due to  th e  endogenous su b s tra te  be ing  used up , while th e  m o st likely  
c au se  o f  th e  steep  rise is au to lysis s ta r tin g  in  th e  hom ogenized m ateria l. W h eth er th e  e x te n t  o f  
th e  re d u c t io n  is illu stra ted  in  re la tio n  to  th e  incu b a tio n  tim e  or th e  am oun t of m a te ria l a d d ed , th e  
c u rv e s  o f  th e  controls co n ta in ing  o n ly  endogenous su b s tra te  a n d  those ob tained  on th e  ad d itio n  
o f s u b s t r a te  ru n  parallel w ith  each  o th e r  for hom ogenized m ate ria l, b u t  are d iv erg en t fo r pieces 
o f t is su e . T h is  phenom enon, too , conform s to  th e  ex p ec ta tio n s  on  theo re tical g rounds. I f  several 
d i f f e re n t  su b s tra te s  are added  sim u ltan eo u sly  to  th e  m a te r ia l  undergoing in cu b a tio n , th e  red u c ­
t io n  w ill b e  found  to be ab o u t 50 p e r  cen t o f th e  to ta l  o f  th e  red u ctio n s ob ta ined  w ith  th e  in d i­
v id u a l  su b s tra te s  added se p a ra te ly , w here th e  m a te ria l consists o f pieces o f  tis su e , b u t  
a p p ro a c h in g  100 per cent, w here i t  is hom ogenized. I t  is held  possible th a t  in n o rm al cells th e  
in d iv id u a l  su b s tra tes  m u tu a lly  in h ib i t  each th e  o th e r’s p e n e tra t io n , or th a t  of TTC.
B a s in g  them selves on th e ir  e x p erim en ta l find ing , th e  a u th o rs  conclude th a t  in  s tu d y in g  
p la n t  m a te r ia l  containing m uch  endogenous su b s tra te , pieces o f tissue are m ore serv iceab le  fo r 
se v e ra l reaso n s . F irs t, because th e  q u a n ti ty  of fo rm azan  w hich  during  th e  sam e in cu b a tio n  period  
fo rm s in  th e  presence of su b s tra te  is d irec tly  p ro p o rtio n a l to  th e  q u a n tity  of enzym e. Secondly , 
b e ca u se  a u to ly s is  is insign ifican t, ev en  a fte r incu b a tio n  fo r as m uch  as 20 hours. T h ird ly , because 
th e  e n d o g en o u s  substra tes are re la tiv e ly  soon exh au sted  an d  so possible errors due to  in co m p le te ­
n ess o f  th e  ad d itio n  need n o t be ta k e n  in to  account. F o r th is  reaso n  i t  is expedien t to  a p p ly  longer 
p e r io d s  o f  in cu b a tio n  las tin g  fo r 15 to  20 hours. T his is th e  m ore ju s tified  as in cu b a tio n  tim es o f  
o n ly  a  few  m inu tes, usually  a p p lie d  w hen  w orking w ith  an im al tissues, fail to  y ield  m easu rab le  
re s u lts ,  a t  a n y  ra te  for th e  o b jec ts  w hich  have  been s tu d ied  b y  th e  au thors.
A u th o rs  have also in v e s tig a te d  in to  th e  e x te n t to  w hich  form ation  is in flu en ced  b y  th e  
c o n c e n tra t io n  of TTC and th e  s u b s tra te , th e  rou te  by  w hich  TTC  fin d s its  w ay in to  th e  tissues 
a n d  cells respec tive ly , and th e  ra tio  o f  th e  SH  co n ten ts o f th e  m ate ria ls  s tud ied  to  th e  q u a n ti ty  o f  
re d u c e d  T T C . T hey concluded th a t  as th e  SH  is b u t a  neglig ib le frac tio n  of th e  fo rm az an , th e S H  
g ro u p , c o n tra ry  to  the  view  of m a n y  research  w orkers, c an n o t be d irectly  resp o n sib le  fo r th e  
re d u c t io n  o f  TTC.
B a se d  upon their find ings, a u th o rs  have  e laborated  a m etn o d  which, owing to  i ts  s im p lic ity  
a n d  sw iftn e ss , is very  exped ien t fo r u se  in serial ex am in atio n s , rendering  superfluous th e  p re p a ra ­
tio n  o f  th e  m itochondria  and  th e  p rev io u s rem oval of th e  endogen  substra te .
T H E  E F F E C T  O F O R G A N IC  S U L P H U R  CO M PO U N D S ON T H E  G R O W T H
O F  PL A N T  T ISSU ES
B. F a lu d i
INSTITUTE OF PHYLOGENY AND GENETICS, LORÁND EÖTVÖS UNIVERSITY, BUDAPEST
I n  tissu e  culture e x p erim en ts  carried  o u t w ith  D aucus carota and  Brassica oleracea v a r . 
gonglo ides  i t  has been estab lished  t h a t  while m eth ion ine , g lu ta th io n e , cysteine, an d  th iog lyco lic  
a c id  s t im u la te  grow th, cystine  a n d  th io u ra c il ex ert no such  effec t. Our biochem ical in v es tig a tio n s  
o f  su lp h u r  com pounds m ade i t  necessa ry  for us to  secure  a w orkable  m ethod  by  w h ich  to  follow 
u p  th e  b io log ical m echanism  in  th e  su lp h u r com pounds u n d e r lab o ra to ry  conditions. T o grow  
t is su e  c u ltu re s  seemed to  be  th e  m o s t p rom ising  m eth o d , a n d  Solanum  tuberosum  th e  m o st ser­
v ic e a b le  o b jec t. For growing tis su e  o f  Solanum  tuberosum  a m eth o d  was evolved w hich , c o n tra ry  
to  th o s e  h i th e r to  applied, co n ta in ed  no grow th  facto r o f u n k n o w n  com position. F o r th is  pu rp o se  
th e  W h i t e —Skoog m ineral n u tr ie n t  m edium  w ith  th e  a p p ro p ria te  v itam ins, an d  a  1 0 ~ 4 M 
c o n c e n tr a t io n  of 2 ,4 -d ich lorophenoxy-acetic  acid p ro v ed  to  be  m o st su itable. T issue g ro w th  w as 
c o n tro l le d  b y  weighing every  th ird  d a y  16 to  25 ex p ian ts  an d  th e ir  d ry -m a tte r  co n ten ts , re sp ec t­
iv e ly . C o ncen tra tions o f 10— 3, 10— 5, and  1 0 ~ 7 M of g lu ta th io n e  were found  to  be th e  b e s t to  
d e m o n s tr a te  th e  SH effect, w hile  fo r th e  blocking ex p erim en ts  a  10 — 3 M c o n cen tra tio n  o f CdCl2 
w as u se d , follow ing the  an im al ex p erim en ts  o f K o sh to y a n ts . A  CaCl2 solu tion  of th e  sam e con­
c e n t r a t io n  w as employed to  ex c lu d e  th e  b iv a len t ion  e ffec t an d  th e  presence of Cl poisoning. 
W i th  a  v iew  to  finding ou t i f  th e  Cd in h ib itio n  could be  m ad e  reversib le, th e  cu ltu res w ere tra n s ­
fe rre d  to  o th e r  m edia a fte r 3 days.
O u r  find ings p e rm it th e  follow ing s ta tem en ts  : 1. T he p o ta to  ex p ian ts rose  in  w eigh t 
f ro m  th e  in it ia l  5,4 mg to  14,3 m g on th e  14th day , th e  d ry  w eigh t from  1,0 to  1,6 m g. 2. U pon
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th e  ac tio n  of a 10-5  M co n cen tra tio n  o f g lu ta th io n e  g ro w th  was m arked, p a r tic u la r ly  in  d ry  
w eigh t (17,5 and 2,1 m g respectively). 3. A 10 3 M co n cen tra tio n  of CdCl2 b ro u g h t g ro w th  to a 
s tan d still  (4,5 and 0,8 mg). 4. CaCl2 produced  no ap p rec iab le  inh ib ition  (12,3 a n d  1,2 m g). 5. The 
in h ib itio n  b rough t abou t by  CdCl2 could n o t be released w ith  10—* M of 2 ,4—D (6,6 a n d  0,8 m g). 
6. T h e  in h ib ition  induced b y  CdCl2 p roved  to  be reversib le  on tran sfer to  a n u tr ie n t  m edium  
co n ta in in g  10 5 M of g lu ta th io n e .
S U L P H U R  IN  T H E  L IF E  O F  PLA N TS 
D. F e j é r  a n d  Olga F e j é r
INSTITUTE OF PLANT PHYSIOLOGY, LORÁND EÖTVÖS UNIVERSITY, BUDAPEST
E x p erim en ts  have been carried  o u t, f i r s t ,  to  follow u p  during  the  en tire  v e g e ta tio n  period 
th e  v a r ia tio n s  in  th e  m eth ion ine and  SH  co n ten ts  o f th e  bleeding sap in  m aize, a n d  secondly , 
to  m easu re  for e igh t consecutive days th e  sam e co n ten ts  o f hom ogenates p re p a re d  fro m  3 m m  
apical grow ing po in ts and 5 m m  pieces o f th e  ro o t h a ir zone in bean and m aize seedlings.
T he SH  co n ten t of th e  b leeding sap in  m aize w as found to a tta in  th re e  p e ak  v a lu es 
d u rin g  th e  vegeta tion  period  in re la tio n  to  b o th  th e  ab so lu te  and the  to ta l  su lp h u r  c o n te n t : 
th e  f ir s t  p eak  was reached on th e  22nd d ay  of th e  v eg e ta tiv e  phase of g row th , th e  second  on the  
53rd d ay  of grow th  a t flow ering, th e  th ird  on th e  97th d ay  o f grow th  when th e  f ru its  w ere rip en ­
ing . T he p eak  values for th e  to ta l  su lp h u r c o n ten t coincided w ith  these dates. T he free  m eth ion ine  
c o n te n t o f th e  bleeding sap v a ried  along d iffe ren t lines : i t  rose g radually  u n til  flow ering  set 
in , w h erea fte r i t  dropped f irs t  slowly, th en  rap id ly . F rom  am ong  th e  SH co m pounds g lu ta th io n e  
could  be iden tified .
In  th e  apical growing p o in t o f m aize seedlings th e  SH  con ten t a tta in e d  i ts  m ax im um  
on  th e  4 th  d ay  of sprou ting , even ly  to  d rop  th e re a f te r  ; in  th e  root ha ir zone i t  d id  n o t  change 
be tw een  th e  2nd and 4 th  d ay , b u t  d isp layed  a m arked  d ro p  from  the  la tte r  d ay  o n w ard s . In  th e  
ap ex  o f b ean  seedlings i t  sudden ly  rose a fte r  th e  4 th  d a y , b u t  in th e  ro o t h a ir  zone  i t  began 
slow ly to  d rop  following the  peak  on th e  4 th  d ay . In  b o th  p la n ts  th e  3 mm piece o f a p ic a l grow ing 
p o in t co n ta in ed  nearly  tw ice as m uch  SH  as th e  5 m m  piece from  the  ro o t h a ir  zone.
D uring  th e  8 days o f ob se rv a tio n  th e  free m eth ion ine  co n ten t in  b o th  ro o t p o r t io n s  sunk  
u n in te rru p te d ly  in  m aize, b u t  rose co n tinually  in  bean seedlings.
B ased  upon these find ings th e  au th o rs  conclude th a t  roo ts have an  essen tia l p a r t  to  p lay  
in  th e  su lp h u r m etabolism  of p la n t an d  th a t  th is  m etabo lism  greatly  d iffers in  c h a ra c te r  in 
legum inous and  non-legum inous p lan ts.
T H E  SIG N IFIC A N C E O F SU M M E R -P L A N T E D  N E W  PO TATO T U B E R S  
F O R C E D  W IT H  “ R IN D IT E ”
I .  SzA L A I
INSTITUTE OF PLANT PHYSIOLOGY, UNIVERSITY, SZEGED
T he b e s t w ay to  p a rry  th e  “ d e te rio ra tio n ”  of p o ta to  crops which in  reg io n s w ith  ho t 
sum m ers is caused  no t by  v iruses b u t  b y  écologie facto rs is to  p lan t th e  p o ta to e s  in  sum m er, 
c rea tin g  te m p e ra tu re  conditions fav o u rab le  to  th e  developm en t of tubers. I f  i t  w ere su ffic ien tly  
w ide-sp read , sum m er p lan tin g  w ould p roduce enough good-quality  tu bers fo r seed to  cover th e  
c o u n try ’s requ irem en ts . One of th e  reasons w hy sum m er p lan tin g  for seed has n o t b ecom e general 
is th e  d iff ic u lty  o f storing  th e  seed. T he m eth o d  to  avoid th e  storage problem  is to  use  fo r sum m er 
p la n tin g  new  tu b ers  from  th e  im m ed ia te ly  p reced ing  sp ring  p lan ting . E x p lo ra tiv e  ex p erim en ts  
carried  o u t a y e a r  earler fu rn ished  evidence th a t  th e  m ost su itab le  agent for th e  g e rm in a tio n  of 
H u n g a rian  p o ta to  varie ties is “ R in d ite ” , w hich  is a 7 to  3 to  1 m ix tu re  o f e th y lene  ch lo ro h y d rin , 
e th y len e  d ich lo rid e , and  carb o n  te trach lo rid e . A pplied to  th e  E arly  Yellow, E a r ly  R ose, and 
L orch  v a r ie tis , th is  m ix tu re  y ielded  sa tis fac to ry  resu lts  in  fie ld  experim ents in  1953. T h is is an 
ev idence  th a t  th e re  is no th in g  in th e  w ay  o f s ta r tin g  large-scale production. C o m p ara tiv e  experi-
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m e n ts  m ad e  in d ifferent soils sh o w ed  th a t  in some v a rie tie s  (E a rly  Yellow, Rose of K isv árd a) 
d e n s i ty  w as qu ite  good, in  som e o th e rs  (E arly  Rose, L orch) reaso n a b ly  good, y e t in  o th e rs  (Gül 
B a b a , E lla )  very  poor. T he n u m b e r  a n d  quality  of shoots w as fo u n d  to  affect essentially  th e  n u m ­
b e r  a n d  size o f new tubers. A s tu d y  o f  th e  in te rre la tions b e tw een  n u m b er and q uality  o f tu b e rs  and 
n u m b e r  o f shoots revealed  t h a t  4 to  6 shoots are th e  m ost d esirab le , because th ey  y ield  the  
h ig h e s t n u m b er of tu bers pe r p la n t  a n d  m ore of the sm aller-sized  tu b e rs  w hich are the  m o st su itab le  
fo r seed . N evertheless, tu b e rs  t r e a te d  w ith  “ R ind ite”  n o t  in fre q u e n tly  develop 1 to  3 shoots 
o n ly , w h en  th e  new tu b ers  a re  few  (1 5 — 12) in num bers b u t  o f  larg e  size, often w eighing as m uch  
as 500 g an d  being useless fo r “ se e d ”  purposes.
I n  sp ite  of th e  défic iences m en tio n ed  above and  b earin g  in  m ind  the  results of th e  experi­
m e n ts ,  i t  appears th a t  severa l h o m e  varie ties, if tre a te d  w ith  “ R in d ite ” , can be used  to  a d v a n ­
ta g e  fo r th e  p roduction  of a second  c rop  and, concurren tly , o f  good q u a lity  tubers for seed. T here 
a re , o f  course, a few in d isp en sab le  prerequisites o f a p p ly in g  th e  trea tm e n t, viz. : su ffic ien t
m o is tu re  in  th e  soil, a p p ro p ria te  d e p th  of sowing, th e  r ig h t co n ce n tra tio n  of “ R in d ite” , and  th e  
T igh t t im in g  of the  tre a tm e n t. C o n cen tra tio n  of the chem ical a g e n t an d  du ra tio n  of th e  tre a tm e n t 
v a ry  w ith  th e  different v a r ie tie s , b u t  in  addition depend  o n  th e  d a te  th e  young tu b e rs  are h a r­
v e s te d ,  a n d  on th e  tim e t h a t  is a llow ed  to elapse from  liftin g  to  th e  ac tu a l app lication  of th e  che­
m ica l. I f  th e  aim  is to  a tta in  1 0 0-per cen t germ ination, 5 o r 6 d ay s a fte r the  f irs t tre a tm e n t all 
th e  tu b e rs  in  which th e  sh o o ts  fa iled  to  s ta r t growing, m u s t  be assorted  and p icked  o u t and 
m u s t  be  given an a f te r - tre a tm e n t in v o lv ing  half the  o rig in a l dose  and  lasting for th e  sam e len g th  
o f tim e . A fter the  chem ical t r e a tm e n t  pregerm ination  of th e  tu b e rs  is n o t required  a t  all, because 
th e y  sp ro u t sooner if sown d ire c tly  in  th e  soil. The chem ical a g e n t does no t a lte r th e  q u a lity  o f 
th e  tu b e rs , nor does i t  in flu en ce  th e ir  varietal p ro p erties ; i t  decom poses the  in h ib ito ry  su b ­
s ta n c e s  th a t  accum ulate in  th e  pee l, increases th e  q u a n ti ty  o f  g lu ta th ione , and changes th e  
p e rm e a b ility  of the p lasm a, w h e reu p o n  germ ination com m ences. P roducts of several seasons 
p ro v e d  to  have ad v an tageous q u a litie s  due to the new  m e th o d , consequently  there  is no reason  
fo r  a n x ie ty  in applying it.
A N E W L Y  D E T E C T E D  H O M O X Y L O U S T R E E  
P. Greguss
INSTITUTE OF BOTANY, UNIVERSITY, SZEGED
In  a collection sen t to  m e fo r identification  by  Miss K a e is e r , the  A m erican x y lo to m is t, 
w h ic h  com prised sections o f  a b o u t  20 different k inds o f P odocarpus, there  was one, labelled  
Podocarpus nubigenus ( =  Saxegothea gracilis H ort.), th e  w ood  s tru c tu re  of w hich w ould  in no  
w a y  f i t  in to  the  fa irrly  o f th e  P o d o carp aceae  and w hich tu rn e d  o u t to be p robably  a  hom oxylous 
tre e .
In  cross-section, th e  w ood a p p ea rs  to be perfectly  hom ogeneous I t  only possesses trach eid s 
w h ich , q u ite  analogous to  th o se  in  conifers, are a rran g ed  in  ra d ia l  rows. No grow th  rin g s can be 
o b se rv ed , or th ey  are b a re ly  p e rcep tib le . The rays are  co m m o n ly  1 — 2 — 3, occasionally  up  to 
5 o r 6 cells wide ; their h o riz o n ta l walls are relatively  th ic k , w itn  num erous sim ple p its  in  th em . 
T h e  h o rizo n ta l walls o f th e  th ick -w a lled  longitudinal p a ren c h y m a  cells are likewise a b u n d an tly  
p i t te d .
T h e  tangential p lane  is consp icuous for the  e x tra o rd in a ry  h e igh t and w id th  o f th e  ray s, 
som e o f w hich are up to  80 cells h ig h  and  4 to 5 cells w ide. T h e  m in u te  bordered p its  in  th e  walls 
o f  th e  trach eid s are d isposed in  3 to  4 rows ; the p itt in g  is p re d o m in an tly  opposite ; th e  ap ertu res  
a s su m e  th e  shape of an  X .
O n th e  radial surface , a ll th e  walls of the ra y  cells a re  m ark ed ly  p itted . In  th e  cross fields 
5 — 6 —8 m inute  p its a re  v isib le . T h e  p it apertures a re  v e r tic a lly  o iien ted . The h o rizo n ta l walls 
o f  th e  longitud inal p a ren c h y m a  cells are also th ick  a n d  p i tte d .
O n th e  evidence of th e  r a y  s tru c tu re , the s tru c tu re  o f  th is  wood resem bles, in  p a r t,  th a t  
o f  th e  D icotylédones (e. g ., Q uercus)4 in  p a rt th a t  o f th e  con ifers ( A bies). A ccordingly, i t  is a 
h o m o x y lo u s tree.
In  s truc tu re , th e  w ood o f th e  living tree is g re a tly  s im ila r to  th a t  of H om oxylon rajmaha- 
lense  d iscovered b y  Sa h n i fro m  th e  Jurassic. O bviously , i ts  system atic  position  still aw aits 
c la rif ic a tio n .
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I. \ KGE-SCALE PROPAGATION OF U N IC E L L U L A R  FRESH-WATER ALGA!
TO E L IM IN A T E  T H E  P R O T E IN  AND FA T  D E F IC IE N C Y  A P P A R E N T  
IN  FO R A G E  PR O D U C TIO N  IN  H U N G A R Y
H . T a n g l  and L. M a c h a y
DEPARTMENT OF ZOOPHYSIOLOGY AND FORAGE RESEARCH, RESEARCH INSTITUTE 
OF ANIMAL HUSBANDRY, BUDAPEST
F o r centuries no a tte n tio n  had  been devoted to  th e  algae excep t by  m orpholog ists u n til 
in  recen t years their considerable in trin sic  value has been d e tected . U nicellular fresh -w ate r algae, 
in p a rticu la r, have been fo u n d  conspicuous for their h igh  co n ten ts  o f p ro teins (50 p e r cen t) and 
f a t s (15 p e rcen t) , w herefore several countries felt im pelled to  consider th e ir p ro d u c tio n  on  a large- 
scale. Two trends have developed : in d u stria l p ro d u c tio n  in closed vessels and  p ro d u c tio n  in
th e  shallow  lakes and  ponds along agricu ltu ra l lines. T he p re lim in ary  studies ended w ith  fav o u r­
able results . I t  was found  th a t  by  grow ing unicellular fresh -w ater algae, from  15 to 70 tim es as 
m uch  p ro te in  can be p ro d u ced  as th e  custom arily  cu ltiv a ted  p lan ts  yield in an  e q u a l period  of 
tim e on an  area of equal size.
P rom pted  by  these  find ings th e  p resen t au th o rs  carried  o u t a series o f ex p erim en ts to 
f in d  o u t (i) w hat w ould be th e  physiological conditions o f a large-scale p ro d u c tio n  o f algae in 
H u n gary , and  (ii) to  p red ic t th e  crop yields from  continuous c u ltiv a tio n  prov ided  th e  conditions 
could be fulfilled.
No satisfac to ry  v igour o f g row th  in algal cu ltu res can  be ob ta in ed  unless th e  d en sity  o f 
p o p u latio n  is successfully k e p t on an  ap p ro p ria te  level, a s te ad y  tem p era tu re  o f 15 to  25° C is 
secured , th e  cultures are p ro p erly  aired and  m ixed, and an  energy  of lig h t is prov ided  fo r th e  algae 
to  build  organic substances from  th e  inorganic salts in th e  n u tr ie n t m edium . T ne m ax im u m  n u m ­
ber of cells still showing sa tis fac to ry  grow th  is 8000 per cu. m m  in  th e  genus Chlorella, a n d  10 000 
in  th e  genus Scenedesmus. T hese values a tta in ed , th e  cu ltu res  m u st be d ilu ted  to  co n ta in  no t 
m ore th a n  2000 to 3000 cells pe r cu. m m  of the  liquid. T he cu ltu res  are to  be tap p e d  a b o u t every  
fo u rth  day  ; replenishing th e  n u tr itiv e  solution, th is tim e  will largely  suffice for th e  cells to 
regain  th e  highest o p tim a l n u m b er, w herely ou t u n in te r ru p te d  p roduction  is a tta in e d . The 
source of carbon can be C 0 2 adm ixed  in a 5 per cen t ra tio  to  th e  a ir for v e n tila tio n . In  pond 
cu ltu res where i t  is cum bersom e to app ly  doses o f carbon  in  th e  form  o f gas, K H C 0 3 can  be used 
to  serve as the  source of carb o n  ; good resu lts were ob ta in ed  w ith  i t  in Scenedesmus a lgae  in  b o th  
th e  lab o ra to ry  and th e  field . Glucose stim ula tes g row th  even m ore th a n  C 0 2, b u t  saccharose 
in tensifies i t  only a fte r  a  certa in  period of s tag nation , p ro b ab ly  because of a necessity  to  p roduce 
som e kind  of an  enzym e th a t  dissolves sugar.
T he pro tein  syn thesis in  algae reac ts very  sensitively  to  th e  en v ironm en ta l conditions, 
for instance, the  p ro te in  co n te n t of algae grown in a liq u id  devoid  of N  is a b o u t 20 p e r cen t 
only. T he sam e situ a tio n  prevails w hen too dense cu ltu res  are  m ain ta in ed  in  w h ich  th e  cells 
have  ceased to grow in n u m b er or have  been sa tu ra ted  w ith  lig h t. T he in trinsic  value  o f th e  algal 
cell fin d s an expression in  th e  m orphological characters o f th e  cell : algae b u ilt u p  from  th in - 
w alled sm all cells o f hom ogeneous p lasm a are rich in p ro te in , those  hav ing  th ick -w alled  large 
cells w ith  vacuoles yield p ro te in  poorly. T he form er are th e  sw iftly  divid ing  and rap id ly  m u ltip ly ­
ing form s, th e  la tte r  th e  s ta g n a n t form s w hich store up  th e  reserve n u trie n ts  (c a rb o h y d ra te s) ; 
accordingly , only th e  f irs t  are  su itab le  for the  p roduction  of algal m eals of h igh p ro te in  con ten t. 
Securing for them  an a d eq u a te  supp ly  of N , in  these ra p id ly  m ultip ly ing  cu ltu res i t  w as possible 
to  raise th e  p ro tein  co n ten ts  to  as m uch as 49,3 per cent.
U nder conditions sa tisfy ing  th e  biological requ irem en ts  o f th e  algae, p ro d u c tio n  on a 
sm all scale had been k e p t u p  for 16 m onths. The species cu ltu red  were Chlorella vulgaris B e i - 
j e r i n c k  and Scenedesmus acum inatus  ( L a g e r h . )  C h o d . B o th  were grow n w ith  th e  so-called 
in d u str ia l m eth o d  in closed vessels and yielded excellent resu lts . T he la t te r  was also grow n in  a 
shallow  pond in th e  open g iving an  equally  good crop.
From  10 to 15 cen tig ram  of a ir-d ry  algal m eal was p roduced  per day  and litre  o f liqu id , 
co n ta in ing  on an average 40 p e r cen t p ro te in  and 15 pe r cen t fa t. T he clim atic  co n d itions of 
H u n g a ry  are fav o u rab le  to  p ro d u c tio n  along ag ricu ltu ra l lines.
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PH Y SIO L O G IC A L  A N D  B IO C H E M IC A L  IN V E S T IG A T IO N S O F E R G O T  O F  R Y E
A. G a r a y
RESEARCH INSTITUTE OF MEDICINAL PLANTS, BUDAPEST
E rg o t  o f rye can be  grow n in  v a rio u s culture m edia  sap ro p h y tica lly , b u t  w ith o u t develop ­
in g  a  sc le ro tiu m  or syn thesis o f a lka lo ids. I t  follows th a t  th e  s tu d y  of ry e  an d  e rgo t o f  ry e  is 
e q u a lly  im p o rta n t from  th e  th e o re tic a l p o in t of view . R esearch  w ork  ex tend ing  over fo u r years 
seem s to  p e rm it, among o th e rs , th e  follow ing s ta tem en ts . E rg o t  in terferes w ith  th e  m etabolism  
o f th e  h o s t  b y  m eans of several to x ic  substances, of w hich  trim e th y lam in e  is one. T he physio logic­
a l e ffe c t o f  th e  infection is also d em o n s trab le  in  th e  leaves o f  th e  rye . On com paring  th is  effect 
w ith  th e  sym ptom s seen in  germ  p la n ts  trea te d  w ith  to x in  so lu tion , i t  is found  th a t  fro m  th e  
p h y sio lo g ica l view point th e  seed ling  belongs to  th e  re s is ta n t ty p e  described b y  R u b i n . 
S u b s ta n c e s  p ro tective  ag a in st an tim etab o lite s  can be show n to  form  in  th e  course o f the  
in fe c tio n . One of them  is e rg o th io n ein e , b u t  catalase is likew ise p robaole  to  be a  p ro tec to r. A 
n u m b e r  o f  m ono-ascosporic e rg o t m u ta n ts  furnished ev idence th a t  rye  co n ta in s substances 
w h ic h  a re  essential to  ergot.
A p a r t  from  the in te rre la tio n  o f  e rgo t and host p la n t, th e  p resen t in v estiga tions also em bra­
ced  q u e s tio n s  concerning th e  phy sio lo g y  of the m ycelium  a n d  th e  re la tionsh ip  be tw een  co n ten ts 
o f  a lk a lo id s  and pigm ents.
T H E  B IO LO G Y  OF P R E D A C IO U S  FU N G I AN D  T H E IR  SIG N IFIC A N C E  IN  P L A N T
PR O TE C T IO N
J .  B Á N H EG Y I
INSTITUTE OF MICROBIOLOGY, LORÁND EÖTVÖS UNIVERSITY, BUDAPEST
E q u ip p ed  w ith p ecu liar loops, predacious fungi c a tch , k ill, and  u tilize as food, live locom o­
tiv e  an im a ls  of lower orders, ch ie fly  nem atods and am oebae. T hey  occur in  several classes o f the  
fu n g i, a n d  are known since th e  e n d  of th e  last c en tu ry  fro m  th e  w ork of V o r o n i n  an d  Z o p f , 
re sp e c tiv e ly . These stran g e  fu n g i w ere  v e ry  exhaustively  s tu d ied  by  D r e c h s l e r , w ho w as the  
f i r s t  to  desciibe  m ost o f th e  a p p ro x im a te ly  one hun d red  ty p es  know n a t p resen t.
T h e  predacious fungi live  in  th e  soil, in decaying p a r ts  o f p lan ts , an d  can  be  grow n in 
a r ti f ic ia l  n u tr ie n t m edia.
S ince some nem atodes do serious dam age to  c u ltiv a te d  crops, th e  p redacious fung i m ight 
be  u se d  to  advantage in  co n tro llin g  them .
E X P E R IM E N T S  TO D E T E R M IN E  D R O U G H T  R E SIST A N C E  IN  F U N G I
G. B o h u s
DEPARTMENT OF BOTANY, MUSEUM OF NATURAL SCIENCES, BUDAPEST
A fte r  a review of th e  h is to ry  of research w ork concerned  w ith  d ro u g h t resistance  in 
F u n g i, th e  paper describes ex p erim e n ts  w hich have led to  th e  following conclusions.
1. D espite their m o st d iv erse  oecological req u irem en ts , h igher Fung i d isp lay  th e  same 
a s to n ish in g ly  high ra te  o f d ro u g h t resistance. Of 117 species, respectively  v a rie tie s, th a t  h a d  been 
s tu d ie d , a ll species hav e  been  fo u n d  to  revive a fte r exposure  to  dryness for 2 m o n th s , an d  ha lf 
o f  th e m  a fte r  they  h ad  been  d r ied  for 8 m onths.
2. Only m ycelium  w hich  is  in  co n tac t w ith  th e  n u tr i t iv e  source is capab le  o f th is  degree 
o f  re s is tan c e  ; if  sep a ra ted  fro m  th e  n u tr ie n t m edium , its  rev iv a l is dubious, if  n o t a lto g e th e r 
u n lik e ly .
3. On the  evidence o f m icroscop ic  inspection, loss o f  w a te r is accom panied  b y  decreases 
in  th e  vo lum e of the  cells an d  chan g es in  their shape.
4. T he length of th e  tim e  fo r  w hich  Fungi hav e  b een  exposed to  d ry ing , does n o t seem 
p a r t ic u la r ly  to  affect e ith e r th e  r a te  o f revival or th e  ra te  o f g row th  a fte r rev ival.
5. T he high degree in  w h ic h  th e  m ycelium  is cap ab le  o f resisting  conditions o f d rough t, 
a n d  th e  g re a t v iability  w hich  lo llow s therefrom , estab lish  fu r th e r  p roof o f  th e  s ig n ifican t p a r t  
p la y e d  h y  th e  mycelia in  th e  p ro p a g a tio n  of the  species.
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